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THE COMPLETE MOTORIST 


A LETTER FROM RUDYARD 
KIPLING 

Capetown 

1904 

Dear Filson Young, 

I like motoring because I have suffered for 
its sake. I began seven years ago in the days of 
tube ignition, when 6 h.p. was reckoned fair allow- 
ance for a touring car, and fifteen miles an hour 
was something to talk about. My agonies, shames, 
delays, rages, chills, parboilings, road-walkings, 
water-drawings, burns, and starvations, at which 
you laughed — in the Kinfatins Castle in 1900- — 
all went to make your car to-day safe and com- 
fortable. If there were no dogs there would be 
no vivisection, and people would still be treated 
on the lines of Galen and Avicenna. Any fool 
can invent anything, as any fool can wait to buy 
the invention when it is thoroughly perfected ; but 
the men to reverence, to admire, to write odes and 
erect statues to, are those Prometheuses and Ixions 
(maniacs, you used to call us) who chase the 
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inchoate idea to fixity up and down the King’s 
Highway with their red right shoulders to the 
wheel. 

Yes, I love because I have suffered. Suffered, 
as I now see, in the cause of Humanity. 

You ask how the motor has helped me ? In the 
first years it was you and the likes of you that 
I was helping, for all my real progress over the 
ground was by fly or in the chance-met dung-cart. 
The early Neo-Gallic car did no more than raise 
me to a nobler plane of thought. I have heard 
men of the new generation — late-comers to a game 
made easy — use language over a faulty spark or 
a stuck valve that would almost disgrace the 
childish golfer. My mouth was emptied of these 
vanities long ago. I can spend three hours in dark 
and cold with a leaky tube that needs attention 
every two hundred yards, and a virgin may listen 
to my every word. But of the Moral Aspect of 
Things hereafter. 

Nowadays, my car helps me to live at a decent 
distance from any town without sacrificing what 
house-agents call the amenities. I am rid of the 
whole tribe of coachmen, saddlers, corn-dealers, 
smiths, and vets. I can catch me a train any- 
where within fifteen miles when I please, and not 
when the Jenny’s hind leg or Jack’s cough is 
better; and if I visit, 1 do so as a free agent, 
making my own arrangements for coming and 
going. In all cross-country journeys I am from 
one to four hours quicker than the local train 
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service. On main line routes I hold my own — 
in greater comfort than the railway can give me 
— up to forty miles. 

But the chief end of my car, so far as I am 
concerned, is the discovery of England. To me 
it is a land full of stupefying marvels and mysteries ; 
and a day in the car in an English county is a day 
in some fairy museum where all the exhibits are 
alive and real and yet none the less delightfully 
mixed up with' books. For instance, in six hours, 
1 can go from the land of the Ingoldsby Legends by 
way of the Norman Conquest and the Barons’ War 
into Richard Jefferies’ country, and so through the 
Regency, one of Arthur Young’s less-known tours, 
and Celia's Arbour, into Gilbert White’s territory. 
Horses, after all, are only horses ; but the car is 
a time-machine on which one can slide from one 
century to another at no more trouble than the 
pushing forward of a lever. On a morning I have 
seen the Assizes, javelin-men and all, come into 
a cathedral town ; by noon I was skirting a new- 
built convent for expelled French nuns ; before 
sundown I was watching the Channel Fleet off 
Selsea Bill, and after dark I nearly broke a fox’s 
back on a Roman road. You who were born and 
bred in the land naturally take such trifles for 
granted, but to me it is still miraculous that if I 
want petrol in a hurry I must either pass the place 
where Sir John Lade lived, or the garden where 
Jack Cade was killed. In Africa one has only to 
put the miles under and go on ; but in England 
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the dead, twelve coffin deep, clutch hold of my 
wheels at every turn, till I sometimes wonder that 
the very road does not bleed. That is the real 
joy of motoring— the exploration of this amazing 
England. 

But to revert to the Moral Aspect ; and in con- 
tinuation of some of my remarks on the Kinfyuns. 
Have you noticed how the motor is the most 
efficient temperanc'e advocate, and the only Educa- 
tion Act at present enforced, in Great Britain? 
A horse in most harnesses does the work for 
which his driver is paid; and when the man is 
more than usual drunk the beast will steer him 
home. Not so the car. She demands of her 
driver a certain standard of education, the capacity 
of unflickering attention, and absolute sobriety. 
Failure to comply with her indent means death, 
mutilation, or fine in the shape of a heavy repair 
bill. There is no argument; there is no conces- 
sion : above all, there are no carrots. She is a 
condition, not a theory. Think what her presence, 
in registered thousands, will mean to a nation 
which has been laboriously trained never to admit 
the existence of a condition if that condition con- 
flicts or seems likely to conflict with any one of 
its theories ! Even now I see improvement. 
There are on the twenty odd miles which divide 
me from the nearest town westward thirty-one or 
thirty-seven pubs. In front of each I used to find 
at least two unattended horses. Now there are 
fewer beasts outside, and those within are not so 
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sodden. They keep one ear up the road ; they 
set down their tankards ; they leap from the bar; 
they run to their horses’ heads. They break, if it 
be but for an instant, the habit of ages. What 
has wrought the change in our midst? Tracts? 
Blue Ribbons? The Fifth Standard? That would 
not be the Te-rewth. It is the Car — the Un- 
expected Car round the corner. 

I have seen carriers, awake and erect on their 
seats by the hour, both reins in their hands and 
both eyes on their pair. I have seen the fat 
coachman of the fat landaus and barouches that 
bumble round the country-side visibly driving — a 
thing which, the horses attested, they had not done 
for years. I. have seen the whole of a hunting-field 
sit down and really ride their mounts. Some of 
them did it very badly but they all tried. I have 
seen men walking on the roads suddenly and 
accurately distinguish between their left hand and 
their right, and this not for political reasons, as a 
tenet of religion or as a form of sport, but auto- 
matically and almost as though it were the ingrained 
instinct of a highly organized civilization. Seven 
years ago accuracy, precision, restraint, the idea of 
projecting one’s imagination a hundred yards ahead 
of one’s nose down an apparently empty road did 
not exist. It is the Car, my dear Young, that we 
have to thank for the quickened intellect, the 
alerter eye, the more agile limbs, and the less 
unquenchable thirst of our fellow-citizens, as well 
as for the higher standard of decency now attained 
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by our officially dumb companions. I know a 
rooster on the Heathfield Road who, but that he 
is honest, might be made constable over a trap. 
He can judge to a fraction the speed of every 
motor that comes his way, and since he has no 
tail to speak of he takes chances that bring the 
heart into your mouth. But he survives, and I 
do not doubt will be the sire of a line of double- 
breasted, facing-both-ways poultry. And there is 
a dog who was once bold against the bare legs of 
children and the skirts of nurses- — the sort of raven- 
ing hound of whom his owner says, “ It’s only his 
play. He won’t hurt you unless you show you’re 
afraid of him.” Last year my car caught him on 
the shoulder and hoisted him nearly as high as 
Sirius. He came down again quite well, thank 
you, but so changed— and so vastly for the better! 
He, too, will propagate polite puppies. 

Thus do we all benefit by the Note of the Age, 
which is the motor-horn. 

As the English mail is just closing and I want to 
go for a trip to Stellenbosch I will spare you the 
rest of the sermon. The subject is inexhaustible, 
but I am. 

Yours ever considerately, 

Rudyard Kipling 
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CHAPTER I 

THE EVOLUTION OF THE MOTOR-CAR 

A wandering idea — Leonardo da Vinci— Sir Isaac Newton’s car — Steam 
carriages in the eighteenth century — An early French car — ^James Watt — 
The Victorian era — Gurney’s difficulties — The first motor omnibus — Gottlieb 
Daimler — The discovery of the gas engine — The first Panhard — Peugeot 
and Benz- — Serpollet and De Dion — The great race of 1894 — The Paris- 
Bordeaux Race — The Automobile Club of France — Light Locomotives Act, 
1896—Founding of Tke Autocar — Invention of the pneumatic tyre 

O move about from place to place without 
the trouble of walking has been the luxurious 
necessity of man ever since he first began to 
enjoy the fruits of knowledge. For a long time it 
was enough that some fellow-creature, man or beast, 
should toil and sweat at his bidding, and drag him 
about wheresoever his fancy suggested. But there 
came other dreams, other ideas of luxury. A 
carriage that would go by itself ; a magic chair that 
would transport its occupant from place to place, 
proceeding by invisible machinery, and moved 
apparently by its own volition ; there was a majesty, 
a glorious impossibility, a splendid disdain of limita- 
tions in that idea that must have inspired its first 
entertainer with an almost intoxicating pride. Even 
to-day, when the thing is a commonplace, and a 
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matter of universal experience, the embers of that 
fire of enthusiasm which consumed the minds of 
ancient philosophers still remain. It is kindled 
largely by the demand for independence ; by the 
desire to feel that the motive power, of which one 
avails oneself, is due to human initiative and inven- 
tion. Moreover, the carriage that goes by itself 
must essentially possess the advantage of being 
under the complete control of its user. Instead of 
having a will of its own to direct its strength 
towards an end which the possessor does not wish 



to attain, its function is merely implicitly to obey. 
Many thousands of generations had passed into dust 
before the idea that any natural energy existed 
beyond that which is incidental to the muscular 
action of animals was formulated. The two great 
elements, wind and water, obviously possessed 
great powers of destruction, but it must have been 
long after this fact was realized that the problem of 
making so much wasted energy perform work use- 
ful to mankind was tackled with any seriousness. 
Probably the first locomotive that moved without 
the aid of any muscular effort at all was a crude 
ship, and the same principle of obtaining work from 
the wind was, in the course of evolution, employed 
in the construction of the windmill. Such simple 
mechanical devices involved an equally simple 
theory, and it is not surprising therefore to find that 
they had been in existence many many years before 
pioneer scientists arrived at the conclusion that heat 
was also a form of energy that could be brought 
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into the service of mankind. Long before any- 
thing practical was accomplished, sketches of self- 
propelled vehicles had been outlined by visionaries, 
and Leonardo da Vinci actually made some rough 
plans for an autocar in the fifteenth century. Two 
hundred years later the idea of self-propelled loco- 
motion began to be busy in the western world, and 
rooted itself no longer in the minds of individuals 
who are far in advance of their time, but in the 
common mind of the age. The first engineer to 
attempt the problem in a practical manner was the 
mathematician Simon Stevin, who in the year 
1 600 constructed a wind carriage, which carried 
twenty-eight persons along the coast from Scheve- 
ningen to Petten at an average speed of twenty- 
one miles an hour. Notable amongst its passengers 
on this trip were Prince Maurice and his prisoner, 
the Spanish Admiral Mendoza. This machine was 
practically a boat on four wooden wheels, and a 
similar model of a smaller size, also built by 
Stevin, is referred to in Tristram Shandy. About 
eighteen years later Thomas Wyldgoose, an 
Englishman, took out a number of patents for 
various vehicles, which were to be drawn without 
horses or sails. The mechanism is not described, 
but it is almost certain to have been some kind of 
manual gear. Such vehicles do hot, of course, 
strictly belong- to the class which is being con- 
sidered, but that they were regarded as worthy of 
research is proved by the number of engineers 
about that time who devoted their attention to them. 
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A large carriage for running on ordinary roads was 
built in Nuremberg by Johann Hautsch, and was 
purchased by the Crown Prince of Sweden. It was 
neither more nor less than a gorgeous toy, and 
was worked by men who were concealed in the 
interior, the externals consisting of stately carving 
and ingenious decoration. Its speed is said to have 
been about two miles an hour. In the same 
category comes a mechanical chair on four wheels, 
which was contrived by Sir Isaac Newton in 1655, 
whilst in the previous year Hooke had taken out 
a patent for a single-wheeled vehicle, presumably 
operated by the movements of a rider situated 
inside the wheel itself. Richard, a French physician 
and scientist, produced a carriage in which a 
treadle gear, operated by a servant in the rear of 
the vehicle, was caused to propel it. In 1710 
practically no progress had been made, except that 
in the meantime Sir Humphrey Mackworth pro- 
posed the application of sails to colliery wagons 
travelling on a tramway. In the year named a 
similar machine to Sir Isaac Newton’s carriage 


already described was made by Monsieur Beza, a 
French physician, and chiefly intended for the use of 
invalids. A new use of the wind in the propelling 
of road wagons was tried in France by Monsieur 
du Quet in 1714. This inventor employed a wind- 
mill, which transmitted motion to a pair of legs fixed 
on either side of the wagon, and adapted to thrust 
it forward ; whilst a still further improvement was 
described in 1760 by the Rev. J. H. Genevois, a 
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Swiss clergyman, who proposed to use either a 
windmill or sails that should store energy in the 
carriage by means of springs, which could be used 
when the wind failed. Gradually, the conception 
of sailing on dry land was perceived to have very 
narrow limitations, and early in the eighteenth 
century the idea seems to have been dropped. It 
is interesting to note that wind wagons are used as 
a rather strenuous form of pleasure vehicle to-day 
in many places where a hard dry seashore is 
available. 

It was not until late in the eighteenth century 
that any attempt was made to apply steam to road 
carriages, although much was done in evolving a 
sound method of employing its properties in other 
engineering work. Newcomen and James Watt 
were busy on the cylinder and piston, but it was 
not until the year 1769 that it occurred to any one 
to make some attempt to turn the reciprocating 
motion of the piston into a rotary movement which 
could be applied to the propelling of the vehicle. 
Nicholas Joseph Cugnot, a French military 
engineer, designed and built in this year a steam 
carriage, in which this principle was applied. The 
machinfi still exists, and may be seen at the Con- 
servatoire des Arts et Metiers, whilst a scale 
model of it has been erected in South Kensington 
Museum. A second machine was built, but for 
political reasons was never tried, though the first 
had travelled on a common road and successfully 
attained a speed of sj miles per hour, carrying four 
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persons. The boiler capacity was insufficient, how- 
ever, to enable it to run for more than fifteen 
minutes without pausing to get up steam again. 
Cugnot’s vehicle, which is of great interest as being 
the first practical road motor-car, is in reality a 
heavy three- wheeled lorry, with all its mechanism 
carried over the single front wheel, which is 
steerable. 

After this invention France contributed nothing 
to the development of auto locomotion for a full 
century, but a considerable amount of work was 
done in England. Richard Trevithick, who was 
engaged in adapting Watt’s steam engine to the 
work of pumping water out of mines, constructed 
in 1800 the first self-propelled carriage to carry 
people on English roads. James Watt had also 
entertained similar notions, but was at best half- 
hearted and very doubtful as to ultimate success. 
In 1784 his assistant, William Murdock, had 
constructed a model steam carriage of a very 
simple type, which is particularly interesting, 
because it contained the first application of the 
crank to transform the linear motion of the piston 
into a rotary motion. This model was tried on 
the road one dark night in the village of Redruth 
in Cornwall, and nearly frightened the village 
parson, who took it to be the devil, out of his 
wits, as it had run away from its inventor. In 
1796 Murdock informed his principals, Boulton and 
Watt, that he had succeeded in constructing a 
satisfactory steam carriage, but this so alarmed 
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the jealous Watt that he found work for his clever 
assistant which kept him otherwise closely occu- 
pied. In the same year Trevithick’s first model, 
which was a three-wheeler, was produced, and in 
i8oi the experiment had developed so successfully 
that the construction of a full-sized carriage was 
put in hand, and the vehicle made its trial trip 
on Christmas Eve. Carrying seven or eight 
people, it was driven up Camborne Beacon for 
half a mile, faster than a man could walk. In the 
next year a patent was taken out for an improved 
carriage, in which, instead of coupling the wheels 
direct to the piston, he employed a crank shaft, 
which was geared to the road wheels by spur 
pinions. Trevithick anticipated the modern 
change-speed gear in pointing out that “ the power 
of the engine, with regard to its convenient appli- 
cation to the carriage, may be varied by changing 
the relative velocity of rotation of the road wheels, 
compared with that of the crank axis, by shifting 
the gears, or toothed wheels, for others of different 
sizes, properly adapted to each other.” Unfortun- 
ately Trevithick soon discontinued his experiments 
in road locomotion, and after turning his attention 
to tramways and railway engines, and finding 
scant encouragement, he abandoned locomotive 
engineering altogether. With Trevithick and the 
eighteenth century the first period of experiment 
in self-propelled carriages may be said to have 
ended, for the condition of the English roads was 
such that even had a practical steam road carriage 
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been built its use would have been almost im- 
possible, and for further progress principal credit 
is due to those great road engineers, Telford and 
Macadam, who re-organized and re-constructed 
that system of inter-connected English roadways 
which stands unique as a national possession and 
is the envy of every other civilized country in the 
world. The new interest which the work of these 
road engineers gave to mechanical invention, as 
applied to self-propelled carriages, resulted in a 
tremendous volume of activity, and indeed between 
the years 1832 and 1838 there were not far short 
of a dozen companies formed to work lines with 
steam coaches, both over short and long distances. 
There was a dearth of engineers working at steam 
carriages to supply this demand. The vehicles of 
Griffiths, of Gordon, of Brunton, of Birstall and 
Hill, of Chambers and Anderson, of Henry Peto, 
and of James Nasmyth were all improvements on 
anything that had been done before, and many 
of them successfully carried heavy loads of pas- 
sengers, but it was not until Goldsworthy Gurney, 
who as a boy had seen Trevithick working with 
his models, turned his attention to the construction 
of steam coaches that they came into use as 
public conveyances. 

In 1827 he constructed a large coach for twenty- 
one passengers. To this he fitted propelling legs 
in addition to the usual mechanism for driving the 
wheels, as he was afraid that the latter would have 
insufficient grip on the road surface. It was soon 
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seen, however, that any such provision was un- 
necessary. This carriage is said to have attained 
a speed of fifteen miles an hour, and was, consider- 
ing the times, highly successful in every way. 
Gurney, like many pioneers, had to put up with 
a good deal of stupid opposition and open hostility. 
On one journey which he made to Bath with a 
number of guests his carriage was attacked at 
Melksham, where there happened to be a fair. 
The people formed such a dense mass that it was 
impossible to move the carriage through them. 
The crowd being mainly composed of agricultural 
labourers, considered all machinery directly in- 
jurious to their interests, and set upon the carriage 
and its occupants, seriously injuring Mr. Gurney 
and his assistant engineer. Not to be discouraged 
by this adventure, Gurney continued his work, and 
in 1831 Sir Charles Dance, in spite of hostile local 
feeling, started a service of steam carriages between 
Cheltenham and Gloucester, and the steam coaches, 
after making some 400 journeys, actually earned 
a profit, and continued until 1 840, when the 
service was killed by the imposition of ruinously 
heavy tolls on self-propelled vehicles. The 
Government eventually voted to Gurney sixteen 
thousand pounds in recognition of his public 
services. 

Even more successful was Walter Hancock, 
whose machines were much more practical and 
improved than anything that had been made before. 
He used, for instance, much higher boiler pressure. 
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and employed forced draught, and a chain drive 
from his crank shaft to the wheels. Hancock built 
about ten vehicles, to which he gave such now 
famous names as “ Infant,” “ Autopsy,” “ Era,” 
“ Enterprise,” and “ Automaton.” Considerable 
attention was devoted to the comfort of passengers, 
and a successful service of cars between the City 
and Paddington was run from 1834 to 1840. 
Another historic vehicle of this period is Dr. 
Church’s steam coach (1833), a marvellous construc- 
tion in outline and ornamentation, something be- 
tween a gipsy van, a merry-go-round, and a ship’s 
saloon. Other successful constructors of coaches 
were Maceroni and Squire Hill of Deptford, and the 
Steam Carriage Company of Scotland. In 1840, 
however, the tolls had increased to such a point 
that it was impossible to run steam carriages at a 
profit. The development of railways had about 
this time also diverted public interest, so that 
gradually the steam coach disappeared from the 
roads, and attention was paid instead to the traction 
engine and the use of mechanical power for driving 
heavy goods. With the development of this an 
agitation was raised against the toll laws, and in 
1861 provisions were made for a uniform scale 
throughout the country. These acts, however, 
regulated the weight and speed of the vehicles, and 
thus effectually killed passenger carriages. 

Thus the industry in which England should have 
led the world was left to be taken up by other 
nations. Here and there indeed in this country an 
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enthusiastic inventor would build a carriage in 
spite of the laws, or an adventurous citizen would 
buy and run steam carriages at the risk of fine and 
imprisonment. The chief makers of these carriages 
were Rickett, i86i ; Garrett, i86i ; Yarrow and 
Hilditch, 1862; Knight, 1868; Catley and Ayres, 
1869 ; Todd, 1879; Randolph, 1872; Blackburn, 
1878 ; and Inshaw, 1881. With the exception of 
Randolph’s design these vehicles presented no very 
novel or valuable features which had not been 
already incorporated by Hancock. As an industry 
the self-propelled road carriage was dead. On the 
Continent and in America, where jurisdiction had 
not to be overcome, experimental work still pro- 
ceeded and attempts were made to employ other 
motive power than steam. Clockwork was tried 
without success, whilst compressed air and elec- 
tricity also proved failures. What we to-day regard 
as the final solution to the problem was found by 
Gottlieb Daimler, whose application of the internal 
combustion to the automobile was destined to 
revolutionize the whole industry. 

Gottlieb Daimler was a mechanical engineer who 
had worked at his profession with some of the chief 
firms in England and Germany. In the year 1884, 
having then been for some time Director of the 
Otto Gas Engine Works at Deutz, he produced 
and patented a small gas engine designed to run 
at very high speeds, so high that the heat generated 
by it was enough to ignite the charges of gas 
furnishing the propelling power. A description of 
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the Otto cycle, which is the principle of all petrol 
engines, will be found in another part of this book ; 
it is enough to say here that the motive power of 
such engines is furnished by a series of gas ex- 
plosions taking place in the cylinder itself, so that 
the cumbersome attachment of boiler and furnace 
are done away with. The next year Daimler im- 
proved his engine by fitting a heavy flywheel, and 
by enclosing the crank in a chamber in which a 
valve capable of opening inwards, but not outwards, 
was fitted. Through this valve the explosive 
mixture was automatically drawn by the upstroke 
of the piston. As soon as the piston began to 
descend again the valve was closed, and the charge 
of gas consequently compressed within the crank 
chamber. Towards the end of the downward 
stroke a valve fitted in the piston itself was mechani- 
cally opened, thus allowing the compressed gas to 
fill the upper part of the cylinder. As the piston 
began again to travel upwards the valve in the 
piston was closed, and when the piston reached 
the top of its stroke the charge was fired by means 
of an incandescent tube. In order to keep the 
cylinder from becoming red hot some form of cool- 
ing was necessary, and in Daimler’s first engine 
this was effected by a fan. 

In the year 1886 Daimler fitted this engine to 
a bicycle, by placing it vertically between the front 
and rear wheels, the latter being driven from the 
engine by means of a belt. Gas was supplied 
from a carburettor in which the necessary mixture 
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of an explosive vapour was effected by causing the 
air to enter the liquid from below, thus combining 
with the vapour given off by it. This engine, crude 
as it was, proved so satisfactory that Daimler con- 
tinued to work at it, and in 1889 constructed a 
two-cylinder engine, the piston rods of which were 
coupled to a single crank. This engine was the 
first to attract the notice of practical engineers, and 
to lead them to believe that the explosion engine 
could successfully be applied to motor-cars. The 
right to manufacture Daimler’s engine was acquired 
in 1889 by Messrs. Panhard & Levassor, who 
immediately began the construction of motor-cars 
as we understand them to-day. The first Panhard 
car was brought out in 1891, and in that and the 
following three years they had constructed about a 
hundred cars. These were driven by Daimler’s 
two-cylinder engine of about the same horse-power 
as we now apply to the lightest kind of motor- 
bicycle. They were, however, provided with great 
improvements in the way of transmission and 
control. The engine drove a longitudinal hori- 
zontal shaft, running beneath the frame, which was 
connected with a parallel shaft above it by means 
of cogged wheels of various sizes, thus providing 
for a change of gearing, and an alteration of the 
speed of the carriage, while the speed of the engine 
remained constant. The upper longitudinal shaft 
drove, by means of a bevel gear, a transverse shaft, 
which in its turn was coupled by chains at either 
end to the driving wheel. It may truly be said 
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that the latest devices used in the most modern 
car are but an improvement and evolution of the 
features of those early Panhards. 

At the same time the firm of Peugeot Freres 
was also building cars driven by Daimler motors. 
Their methods were much the same as Messrs. 
Panhard & Levassor’s, but the cars were somewhat 
lighter in construction, while the engines, instead 
of being placed in front as in the Panhard cars, 
were placed behind. Clutches were also used for 
throwing the engine in and out of gear, and the 
Ackermann system of carrying the front wheels on 
a rigid axle with pivoted ends was used for steering. 
Rubber tyres were used, and a maximum speed of 
from ten to twelve miles an hour was attained. 
The pioneer work of Benz in the motor revival 
must not be forgotten. Quite independently of 
Daimler, and at about the same time — 1885 — he was 
building a gas engine to be applied to a motor 
carriage. In his plan, which was retained in the 
Benz carriages for many years, the engine was 
placed at the rear of the carriage over the back 
axle. It drove a vertical crank shaft, the chief 
object of this arrangement being to ensure stability 
in the steering of the car by the horizontal position 
of the flywheel. The crank shaft was connected 
by bevel gearing to a short horizontal shaft, and 
this in its turn was coupled by a belt to a horizontal 
counter-shaft, the ends of which were connected to 
the road wheels by chains in the usual way. There 
were fast and loose pulleys for the belt, so that the 
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engine could be run free when it was desired to 
stop the car. Benz’s cylinders were cooled by a 
water jacket, and at first were worked on the two- 
stroke cycle, but in the subsequent development of 
this engine in collaboration with Roger of Paris, 
the Otto four-stroke cycle was adopted. These 
crude, but quite practicable cars did not long lack 
patrons, and were bought in some considerable 
numbers by wealthy amateurs. By the year 1 894 
there were quite a number of carriages which could 
be driven upon the road at speeds of from ten 
to fifteen miles an hour with something like a 
certainty that they would arrive at their destina- 
tion. Activity in the matter was practically con- 
fined to France, as the conditions of the law in 
England made it quite useless for engineers to spend 
their time on the development of road locomotion. 
Some public interest and private enterprise had 
in 1894 brought matters to such a stage in France, 
that it was felt some means should be taken to 
draw together the various threads of enterprise, and 
to consolidate individual efforts in a common move- 
ment. The proprietors of the Petit Journal there- 
fore organized a meeting of automobile vehicles, 
which took the form of a run between Paris and 
Rouen in 1894. The announcement of this com- 
petition created an extraordinary amount of interest, 
and upwards of a hundred cars were entered for 
the contest. Only some twenty, however, ultimately 
presented themselves for the trial, fourteen of which 
were driven by petrol engines, the remainder being 
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steam cars, but it must be remembered that at this 
period the steam engine had advanced much farther 
in efficiency than the petrol engine. De Dion and 
Serpollet, to mention only two of those who had 
been working at steam engines, had achieved very 
satisfactory results with light boilers generating 
high-pressure steam and very small engines. 

Serpollet’s great invention was his boiler, the 
principle of which was that instead of storing both 
water and steam, it generated steam instantaneously 
as it was required, by means of flattened tubes of 
a very narrow section which were kept at a red 
heat by the furnace, and through which the water 
was pumped and “ flashed ” into steam. At the 
Paris- Rouen contest the fastest performance was 
that of the de Dion Bouton steam carriage, which 
covered the distance, some seventy-eight miles, at 
an average speed of about twelve miles an hour. 
Almost all the other carriages, with the exception 
of those of le Blanc, who used the Serpollet 
generator, and Scotte, whose vehicle was an 
omnibus driven by a simple two-cylinder engine 
supplied with steam, were driven by Daimler 
motors, Messrs. Panhard and Peugeot divid- 
ing the first prize between them. This historic 
meeting opened up so many possibilities that 
it was decided to attempt a more complete 
organization of the movement, and towards the 
end of 1894 it was resolved that there should 
be a great road race from Paris to Bordeaux and 
back, a distance of 730 miles. This was an ex- 
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tremely severe test, as it was required by the rules 
that the journey should be performed in one trip, 
and that no repairs or replacements other than 
those possible by such tools as could be carried on 
the cars themselves would be permitted. In spite 
of the severity of the trial, about nine cars triumph- 
antly endured it, and arrived safely back in Paris 
out of the twenty-two that started. The best per- 
formance was that of Monsieur Levassor on a 
Panhard car, who accomplished the journey in 
forty-eight hours and forty-eight minutes, having 
only stopped five minutes at Bordeaux. 

The car upon which this historic feat was per- 
formed was built especially for the race by Messrs. 
Panhard & Levassor. It was driven by a 4 h.p. 
Daimler engine, had three speeds, the first of 
which was eighteen and a half miles an hour, 
and its wheels were fitted with solid rubber tyres. 
Three vehicles built by Messrs. Peugeot came in 
very soon after Messrs. Levassor’s, and after that 
came two Roger’s, and two more Panhard’s. 
Steam was only represented by a large omnibus 
built by Bolide, which carried eight persons 
throughout the trip. Serpollet had entered a car, 
which, however, failed to complete the journey 
through a serious breakdown, a fate which was 
shared by the de Dion cars. This contest saw the 
first appearance of pneumatic tyres in long-distance 
automobile races, one of the competing but un- 
successful vehicles being fitted with Michelin tyres. 

The committee which had organized this classic 
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race some months later look a further step towards 
organization by forming itself into a permanent 
commission, which in its turn gave birth to that 
famous body, the Automobile Club of France. 

The contemplation of such successes in France 
could not leave public spirit in England entirely 
apathetic, though it must be remembered that at 
this time the law insisted that all motor vehicles 
should be preceded by a man carrying a red flag. 
In 1895 the Hon. Evelyn Ellis, who had been using 
the 4 h.p. Panhard car in France, brought it over 
to England, and Sir David Salomons a little 
later imported a Peugeot car. In October 1895 
the latter gentleman invited several Members of 
Parliament and other people of influence and 
importance to a demonstration of motor vehicles at 
Tunbridge Wells. This was the first motor show 
in England, and consisted of Mr. Ellis’ Panhard 
car. Sir David Salomons’ Peugeot, and a de Dion 
steam car and a petrol bicycle. To Sir David and 
Mr. Evelyn Ellis belongs therefore the chief credit 
for the introduction of the modern motor-car 
into England. Their efforts to convince people of 
the future that lay in self-propelled vehicles were 
crowned with success when the President of the 
Local Government Board brought in a Bill to 
amend the existing law. Unfortunately a change 
of Government immediately followed, and the 
matter was dropped until the next year, when 
Mr. Henry Chaplin brought forward the Light 
Locomotives Act, 
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On November 13, 1896, this Act became law, 
and the day was celebrated by a run from London 
to Brighton, in which about twenty cars took part. 
About a year previously The Autocar had been 
founded, and had just given the new movement 
its place in the English Press. The Daimler 
Motor Company was formed in February 1896, 
and a year later they had made and sold their 
first carriage. Thus the new era of road loco- 
motion dawned in England ; but many valuable 
years had been lost, and British engineers began 
their conflict in the motor-car history with heavy 
handicaps. These in course of time they have been 
able to make up by a determination to follow 
lines of originality, and to leave no stone unturned 
on the road to perfection, for at the present date 
the British car justly ranks as the very finest in 
the world. 

To us who see motor vehicles in great numbers 
every day working with efficiency, reliability, and 
silence, and operating upon principles which are 
almost obvious in their simplicity, it seems a great 
surprise that so many years should have elapsed 
between Trevithick’s first practical steam carriage 
and the modern touring car. The way of the 
pioneer was, however, strewn with innumerable 
difficulties, and only those who took an interest 
in automobilism in the early days can appreciate 
the value of the efforts which were made to 
overcome them. The development of the motor- 
car was (it must always be remembered) enor- 
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mously accelerated by the introduction of the 
pneumatic tyre, which had been invented in 1885 
by Mr. J. B. Dunlop, and primarily applied to 
pedal bicycles. The great increase of comfort 
which this tyre made possible, together with the 
enormous saving in wear and tear which it effected 
by insulating the working mechanism of the car 
from the principal road shocks, made it possible 
to run cars at a much higher speed than had 
formerly been possible with iron or wooden tyres. 
Even with the solid rubber tyres, which were 
used on the earlier cars, the vibrations set up by 
bad road surfaces were sufficiently severe to bring 
the career of these vehicles to a very early close, 
and the science of metallurgy, especially in regard 
to steel, being then in its infancy, it was not 
possible for engineers to obtain metals of sufficient 
strength to resist the strain imposed upon them 
in motor-car practice. 

What the motor-car will develop into in course 
of time it would be difficult, or at least unwise, 
to predict. Very great strides in efficiency have 
been made, so that the amount of work which 
can be got out of a unit volume of cylinder 
capacity is to-day very considerable ; though in 
the present state of the art something like 85 per 
cent of the available energy is wasted. It is 
possible that, in order to avoid this serious and 
needless expenditure of power, use may be made 
of electric accumulators, providing they can be 
made light enough to store a charge sufficient to 
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carry a car without a stop for replenishment over 
such distances as we have become accustomed 
to. Such an electric accumulator has, however, 
not yet made its appearance, although it has long 
been coming. If and when it does come it will, 
of course, have the advantage that it can be 
served with power at a central station, where, the 
engines and dynamos being large and weight being 
no consideration, a much higher efficiency and 
economy in fuel consumption can be effected. 


CHAPTER II 


INDUSTRY AND SPORT 

The difficulties of the beginners— Autouiobile clubs— Brooklands — Racing 
— -The growth of the industry — Motor-cycles and cycle cars — American 
competition 

T he early days of automobilism present a 
picture of enthusiasm and a bond of interest 
between the seller of an article and its 
user that has never been equalled in any other 
industry. Whilst it was perfectly well recognized 
by any one who could summon the least imagina- 
tion that the era of the motor-car would enlarge 
indefinitely, and that its use would extend to 
every conceivable aspect of business and pleasure 
in which locomotion is required, being unreliable 
and expensive motor-cars could at that time offer 
no advantages for use in any but sporting 
purposes. Indeed, to drive a car at all was 
something of an achievement, and compelled the 
admiration of those who knew what strenuous 
incidents had to be lived through to bring a run 
of any distance to a successful conclusion. Many 
of the best makes, even in the hands of intelligent 
drivers, did little but continually break down. 
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owing to defects in small details, which the 
progress of fifteen years has only just been 
sufficient to sweep away. Tyres were also a 
tremendous source of trouble, as the manufacturers 
had not yet learnt how to make covers which 
would stand up to the extremely hard work which 
the motor-car tyre of the early days was called 
upon to withstand. Little was known, for in- 
stance, about the correct pressures of inflation, 
and there is not the slightest doubt that many 
thousands of tyres were ruined before their time 
by sheer ignorance, not only on the part of those 
who had to deal with them, but those who made 
them. To be a motorist at all, or even to have 
ridden in a motor-car, was to have acquired some 
claim to an adventuresome career, for the earlier 
types were by no means free from danger ; and 
in the light of later knowledge we know now 
that many of those who rode in them had little 
more than a fraction of an inch between them- 
selves and a horrid catastrophe. Unfortunately, 
this was not always the case, for that factor of 
safety was not always there, and many deplorable 
fatalities occurred. That they did not stop the 
tide of enthusiasm, or retard the progress of the 
motor movement in the slightest degree, only 
proved that its inevitable possibilities had caught 
the imagination of the public, and in answer to 
their demand manufacturers strove harder and yet 
harder to eliminate the weak points from their 
productions. 
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The bond of union between all motorists, like 
that which exists between people who have suffered 
pain and privation together, was in consequence an 
exceedingly strong one, and it was not long before 
automobile clubs began to spring up in various parts 
of Great Britain. There can be no question as to the 
value of the services rendered to the motor industry, 
as well as to the pastime, by the Royal Automobile 
Club. Starting its life as the Motorists’ Club in 
1 894, and consisting of a mere handful of enthusi- 
asts who met in a room at Whitehall Court, and 
spent much of their spare time in hard pioneer 
work, it was afterwards named The Automobile 
Club of Great Britain and Ireland, and performed 
a great volume of useful work by promoting races 
and reliability trials, which together accelerated in 
a noteworthy degree the development of the more 
perfect car, by finding out the deplorable weak- 
nesses of the existing models. It also sought to 
affiliate the various motor organizations which were 
springing up in the provinces, so that the whole 
might work towards a common interest and with a 
single impulse. Later on it received royal patron- 
age, and the permission to call itself The Royal 
Automobile Club, and forsaking its old quarters in 
Piccadilly it built for itself the largest, most palatial, 
and most luxurious premises of any club in the 
world. Its house in Pall Mall represents worthily 
the dignity to which the motor industry has 
attained. 

The Club had an extremely difficult task in 
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reconciling the interests of the trade and of private 
users, and on the whole it performed it admirably. 
It must be remembered in this connection that the 
Automobile Club was quite unprecedented in the 
circumstances in which it came into being. It 
could not possibly merely content itself with dealing 
with amateur sport, and hold itself aloof from trade 
interests, for members of the industry were, if 
anything, the most enthusiastic sportsmen, whose 
services and support could not be done without. 
Nor would it have been right if the Club had been 
entirely sporting, for automobilism is not, and never 
will be, comparable with such a thing as horse- 
racing, for the industrial issues involved in it are 
too great, and its practical bearing upon everyday 
life too important, for it to be governed by a group 
of men whose chief interest in it is that of sports- 
men. Whilst it must be admitted that too great 
praise cannot be given to the R.A.C. for the good 
work that it has done in the past, it must be, 
and is, objected that the enormous influence it is 
capable of wielding to-day is not taken the fullest 
advantage of. The anomalous state of the law 
as it at present stands in relation to motor-cars bears 
very heavily upon private motor users, who are 
already very severely taxed. In seeking to expand 
itself and become a social institution, the Club 
has necessarily lost sight of some of the main 
objects for which it was initially formed, and it is 
to be hoped, therefore, that when it has accustomed 
itself to its high position of importance and wealth. 
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it will realize that much hard work yet remains 
to be done, and will not fail to make the wants of 
the motoring public known through the many 
mouthpieces of the Members of Parliament who 
are amongst its members. 

The Society of Motor Manufacturers and Traders, 
which was early formed to protect the interests of 
the manufacturer of cars, does not directly concern 
the private user, except that as a consolidation and 
organization of industrial thought it has its influ- 
ence on everything connected with motoring. The 
S.M.M.T. makes it its chief public business to 
organize the annual motor shows which have be- 
come an item of such great importance in the social 
calendar of the Englishman. By this means it has 
acquired an enormous amount of wealth, whilst as 
it represents practically every one concerned in 
the making of motor-cars and their accessories, 
its power is immense, so much so indeed that a 
mere word from its Council is sufficient, if neces- 
sary, to ban beyond hope of redemption any sport- 
ing or competitive motor event not rigidly limited 
to a private owner. 

The Motor Union and Automobile Association, 
which commenced their career as separate bodies, 
and afterwards united to form a powerful institu- 
tion, have done much to earn the thanks of 
motorists the world over, but especially in the 
British Isles, where their enterprise has certainly 
led to a great many reforms being carried out. 
The original object of the Automobile Association 
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was to provide a check against the police trap, 
which was, and still is, one of the greatest evils 
under which the private motorist has to suffer. 
It instituted a system of patrols by means of which 
motorists were warned of the presence of “measured 
distances.” This object was eventually proved 
illegal, and the interest and enterprise of the 
Association has since been directed into more 
useful channels. 

The amount of good which has been done to the 
British motor industry by the Brooklands Auto- 
mobile Racing Club it would indeed be difficult to 
over-estimate. Having at hand a huge track upon 
which cars can be driven at any speed up to 140 
miles an hour, the British manufacturer has not 
been so hampered by repressive legislation as he 
would have been had he been forced to test his 
racing cars on the road. But this is not all. The 
fact of the Brooklands track being in existence, 
and the regular contests which are held there about 
six times a year, have induced many car constructors 
to go in for racing who otherwise would never 
have regarded it as a practical and inexpensive 
means of improving the breed. It might be 
thought that track work, such as Brooklands 
permits, would not be so searching nor so certain 
to find out the weaknesses of design as road work ; 
but actually the very reverse is the case, for the 
track is very far from smooth, and experienced 
drivers all agree in stating that the strains and 
stresses which it imposes upon a car are even 
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worse than those which would be met with on the 
road. The headway which British motor design 
has thus been able to make has enabled it more 
than to make up the distance at which in earlier 
time it lagged behind the Continent, and that this 
has very well been appreciated by the French 
motor industry is shown by the deliberate and 
thorough manner in which it has set about the 
revival of road racing. 

It is not here necessary to dilate upon the merits 
or demerits of racing as a factor in the develop- 
ment of car design. It may, however, be pointed 
out that high-speed work has proved, and still 
proves, the royal road towards progress in car con- 
struction. It encourages the metallurgical engineer 
to produce material, the need for which would 
otherwise not arise, and it forces manufacturers to 
deal in a strictly scientific way with problems that 
in the ordinary course of events might be tackled 
by rule-of-thumb methods. In short, the Brook- 
lands track has done more to counteract the dis- 
advantages under which early English motor 
designers worked than anything else. 

The enormous growth of the motor industry, and 
the vast volume of technical ability which became 
devoted to it, led to the formation in 1906 of the 
Incorporated Institute of Automobile Engineers, 
which is now a flourishing concern, and by means 
of its periodic papers and discussions is doing 
extremely valuable work. This body is, of course, 
a learned society only, and has little or no direct 
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importance from the public’s point of view. On 
the other hand it represents perhaps the highest 
authority to which any problem can be brought, 
and may be looked to to deal with the insistent and 
vital fuel problem in that thorough and foresighted 
manner which has characterized its proceedings in 
the past. As such, the Institute of Automobile 
Engineers is a very real force, from the applica- 
tion of which the motor public can gain great 
advantages. 

Although not strictly having anything to do with 
motor-cars, the Auto Cycle Union, which is a body 
affiliated to the Royal Automobile Club, merits 
attention inasmuch as it had to deal with and 
legislate for the early impulses which crystallized 
into the modern light car movement. During the 
season of 1912 considerable attention was drawn to 
the possibilities of achieving a poor man’s motor- 
car by means of combining motor-cycle and motor- 
car design. The resulting vehicles were known as 
“ cycle cars.” A little thought will show that this 
movement was inclined to be a retrograde one, for 
it merely attempted to solve in a new manner 
problems which had been faced by early designers, 
and whose solution was represented by the full- 
sized car as we know it to-day. The cycle car 
movement showed, however, that manufacturers 
were alive to the enormous demand which existed 
for a cheap motor-car, which should be no less 
economical in running expenses than in first cost, 
and with this realization came the birth of the light 
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car industry, which has attained such proportions 
that already it boasts two journals of its own, and 
maybe almost said to have acquired an indepen- 
dence of its own. 

In the pages which are devoted to dealing with 
motor-car design, the claims of the light car have 
not been forgotten. It will be remembered that 
twelve to fifteen years ago many of the manu- 
facturers who now make large cars were then 
making small ones, and the question may be asked : 
“Why, if the small car has inevitably developed 
into the big one, can one prophesy any stability for 
the miniature car of to-day.?” The answer is 
simply that strenuous competitions and racing have 
shown that it is possible to produce material with 
which a miniature car can be made thoroughly 
successful. It is, of course, subject to strict limi- 
tations, but it is able, none the less, to conform to 
public requirements in point of comfort, reliability, 
and speed. The influence of American competi- 
tion must not for a moment be lost sight of, and 
had this not existed, it is more than probable, indeed 
it is certain, that the light car movement would 
have lacked the necessary impetus to put it into 
motion, and so attract the attention of the 
European manufacturer. 
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Section I. — The Fundamental Working Prin- 
ciple OF THE Engine described 

O N E great and lasting result of the spread 
of automobilism is the higher standard in 
technical education which, whether he 
knows it or not, the average man of to-day pos- 
sesses. The natural curiosity which one cannot 
but feel in regard to the working principle of 
vehicles which pass one, and in which one rides, 
day by day, has encouraged the most unmechani- 
cally minded to familiarize themselves with the 
petrol engine. Even so, however, the average 
man has but a hazy idea upon the methods by 
which the chemical energy stored in liquid motor 
spirit is converted into mechanical or kinetic energy 
at the road wheels. No apology therefore is 
required for commencing one’s study of the con- 
struction and design of typical motor vehicles by 
devoting a chapter to an explanation of the why 
and wherefore of the principal components of the 
car. The accompanying diagrams must not be 
taken as illustrating the typical engine design of 
to-day. They are intended simply and solely to 
illustrate the working of a petrol motor. Modifi- 
cations are required by considerations of design, 
but in essentials the petrol motor always remains 
the same. 

For instance, the diagrams show a single-cylinder 
engine, which may be practically said to be non- 
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existent to-day as far as cars are concerned. The 
four-cylinder motor is, however, but a modification 
of the single-cylinder type, and the principles upon 
which it works remain unchanged. 

Further, as will be shown later, other types of 
valve mechanism may be and are employed, but 
their functions are still the same in regard to the 
cycle of operations, and to understand therefore one 
form of engine is practically to understand all. 

The type of petrol engine used on modern motor- 
cars consists, in its simplest form, of a cylinder 
closed at the top and open at the bottom, within 
which a closely fitting piston is adapted to move up 
and down, and to communicate this linear motion 
to a rotating shaft by means of a connecting rod 
and crank. The motive power is derived from a 
mixture of air with the vapour given off by 
petroleum spirit. This mixture is introduced into 
the cylinder itself, and when the piston is at the top 
of the cylinder is compressed between the fixed 
cylinder head and the movable piston. The gas is 
then ignited, and by the heat thus instantaneously 
generated is enormously expanded, forming, in fact, 
an explosion. As the piston is the only thing that 
can give way, the cylinder walls and head being 
made strong enough to resist the force of the 
explosion, it is forcibly driven to the bottom of the 
cylinder, where its further downward movement is 
arrested by the crank. As the piston must be gas- 
tight, it is first made a free sliding fit in the 
cylinder. Three or four parallel grooves are then 


PETROL MOTOR AND ITS CONNECTIONS 41 


cut in its circumference, and into these grooves are 
sprung cast-iron rings, the circumference of which 
is slightly 'larger than that of the cylinder and 
very slightly eccentric to it, so that the natural 
spring of the metal causes them to bear closely 
against the internal walls of the cylinder and 
prevent any escape of gas. The impulse of the 
explosive stroke is stored in a flywheel attached to 
the crank shaft, and the momentum thus imparted 
to the shaft causes it to reciprocate the piston up 
and down the cylinder. A repetition of these move- 
ments thus constitutes a source of mechanical 
energy, and it will be seen that when the crank 
shaft makes one revolution, the piston performs 
two strokes, one up and one down. 

In the Otto cycle of operations, which is em- 
ployed in all motor-car engines, there is only one 
explosion to four strokes of the engine, the energy 
stored in the flywheel serving to carry on the work 
during the idle strokes. 

The four strokes are termed respectively — The 
Suction Stroke, the Compression Stroke, the 
Explosion Stroke, and the Exhaust Stroke. To 
describe them properly in detail we must suppose 
the engine to be running. 

I. The Suction Stroke . — The piston is at the 
top of the cylinder, and the combustion chamber, 
as the space between the top of the cylinder and 
the piston is called, is empty of gas. As the 
flywheel revolves it begins to pull the piston 
down, and a partial vacuum is thus created in the 
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combustion chamber. This chamber has two 
valves opening into it, the inlet valve and the 
exhaust valve, both being mechanically operated 
by means of cams mounted on a shaft, which 
runs at half the speed of the crank shaft. As 
the piston travels down the cylinder, the inlet valve 
is forced from its seat by the cam, and opens so 
that the suction caused by the downward moving 
piston introduces a supply of combustible mixture, 
which is drawn from the carburettor in a manner 
which will be described later. At the end of the 
suction stroke the piston is at the bottom of the 
cylinder, and the latter is entirely filled with gas. 

2. The Compression Stroke . — The piston being 
at the bottom of its stroke, and the cylinder filled 
with gas, the travel of the flywheel carrying the 
crank round begins to thrust the piston up again. 
The moment it begins to do so, the rotation of the 
inlet valve cam causes this valve to close, so that 
the gas is hermetically imprisoned in the cylinder. 
As the piston rises it therefore compresses the gas, 
which has no means of escape, and by the time 
it has reached the top the combustion chamber is 
filled with inflammable mixture in a high state of 
compression, a state which is necessary if the 
proper explosive force is to be derived from its 
ignition. 

3, The Explosion Stroke . — When the piston is 
at the top of its stroke the mixture is ignited by 
an electric spark, and its expansion or explosion 
drives down the piston with great force. This 
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energy being stored in the flywheel thus furnishes 
power enough for the three strokes in which there 
is no impulse, as well as for the purpose of driving 
the car. The piston is now once more at the 
bottom of its stroke. 

4. The Exhaust Stroke. — As the flywheel, 
refreshed by the impulse imparted to it by the 
explosion stroke, thrusts the piston up again, 
the exhaust valve is opened by its mechanically 
operated cam, and this allows the burnt gas to 
be driven by the ascending piston out of the 
cylinder. As the piston reaches the top of the 
stroke, the exhaust valve is closed, and the cycle 
of operations begins with the suction stroke again. 

The accompanying illustrations show the com- 
plete cycle in its four principal positions, and 
from the.se it will be seen that an explosion 
occurs with a single cylinder once in every two 
revolutions of the crank shaft. It will be realized 
that this being so, the use of a single-cylinder 
engine would result in the power impulse being 
given very intermittently, and to overcome this 
defect a multiplication of cylinders is necessary 
to get a regular torque or twisting effort at the 
crank shaft ; two cylinders giving one power 
impulse for every revolution; four cylinders two 
power impulses for every revolution ; six cylinders 
three impulses, and eight cylinders four. In practice 
the four-cylinder engine has been found to effect 
the cheapest and simplest compromise, and this 
is therefore the prevailing type, though for cars 
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in which luxury is intended to be an essential 
characteristic the six-cylinder engine is nearly 
always used, whilst the eight-cylinder engine is 
coming into popularity. 

As will be seen from photographs which repre- 
sent typical cars in a later chapter, the cylinders 
are arranged side by side, so that their construction 
in single unit masses of metal is much facilitated, 
and a single crank shaft with a number of crank 
throws, dependent upon the number of cylinders 
used, can be employed. 

Section II. — The Multi-cylindb;r Engine and 
ITS Advantages 

In order to illustrate the advisability of em- 
ploying a multi-cylinder engine, what is called a 
torque diagram is given herewith, and shows what 
takes place in engines of various kinds during two 
complete revolutions of the crank shaft. In order 
to explain this torque diagram, it is only necessary 
to say that the height of any point in the curve 
above the horizontal line represents graphically the 
turning effort which is being transmitted to the 
crank shaft at that particular moment ; and in order 
to make this more clear, the horizontal base line 
is marked off in divisions. Similarly, if the curve 
descends below the horizontal line it indicates the 
amount of work which is being returned to the 
crank shaft, which during this period is idle, and 
is receiving the necessary energy for rotation from 
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that which is stored up in the flywheel and in the 
momentum of the car. 

The line marked A represents the torque of a 
single-cylinder engine, and the first stroke is the 
power stroke. Immediately after ignition of the 
charge, the torque becomes very high, reaching 
its maximum when the piston is in the mid-point 
of its stroke. It gradually falls off, and becomes 
nothing at all at the end of the stroke. During 
the next three strokes no positive work is done on 
the piston at all, and therefore the curve lies below 
the horizontal line, to return above it as soon as the 
explosion stroke occurs again. Briefly described, 
it will then be seen that the single-cylinder engine 
is very much of a “ dot and carry one ” arrange- 
ment, as the impulses only occur at intervals fairly 
wide apart. 

The curve B is for a two-cylinder engine, which 
is now a rapidly obsolescent type, although scores 
of such motors are running perfectly satisfactorily. 
The particular type illustrated in the curve has its 
cranks set at i8o degrees, so that the piston explo- 
sions occur at unequal intervals ; but there is as a 
matter of fact a second type of two-cylinder engine 
in which the crank shaft is differently arranged, so 
that the explosions occur at regular intervals. The 
torque of this last is traced in curve C. It will be 
seen that one line is less jerky and irregular than 
the other, and that the second type is certainly better 
from the point of view of constancy of torque. 
On the other hand the balance of the engine, that 
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is to say the reaction which is felt by the car, is 
very much worse. Here it will be seen that the 
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greater proportion of the torque line lies above the 
horizontal line, though in both cases it dips below 
it for short periods. 


PETROL MOTOR AND ITS CONNECTIONS 47 


D is the torque of a four-cylinder engine, and 
since the impulses come four times as quickly as in 
the single cylinder, the line is more regular in form ; 
that is to say, the vertical height between the peaks 
and the valleys is not so great. It simply means 
that the impulses are more constant and less 
noticeable. Even with a four-cylinder engine, 
however, a certain amount of negative work is 
done on the crank shaft, but it is only momentarily 
that the line dips below the horizontal. 

The addition of two more cylinders, making a 
six-cylinder engine, creates a very great difference, 
as shown in the line E. Here the torque, it will be 
seen, is always positive — that is to say, there is 
always one cylinder in the act of propelling the 
piston downwards with the explosive charge. The 
flywheel therefore does no negative work, and the 
peaks and valleys are very considerably levelled. 

A stage further is shown in F, which represents 
the diagram of an eight-cylinder motor, a type 
which is considerably used for aeroplane work, and 
promises to become quite popular for car work, 
though perhaps not in the immediate future. This 
engine gives a torque diagram, which can be 
described as not far off the straight line, as its 
impulses follow one another so rapidly, there being 
four to each crank shaft revolution. The ideal 
engine would give a straight line as a torque 
diagram — a result, however, which is only attained 
at the present state of our knowledge with a steam 
turbine and an electric motor. 
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Section III. — The Balancing of an Engine 
AND ITS Effect on the Car 

The subject of engine balancing is a matter 
of the utmost importance, but as its full under- 
standing involves a considerable knowledge of 
mathematics, and to be properly treated would 
require a larger portion of this book than could be 
spared for the purpose, it is not proposed to go into 
it deeply, but rather to outline the principal causes 
which lead to vibration. 

First of all it needs to be pointed out (for though 
a truth, it is not by any means obvious) that wdth a 
petrol engine, no matter how it is supported, there 
is always just as much tendency for the whole 
engine to turn itself around the crank shaft as there 
is for the crank shaft to turn round in relation to 
the engine ; just as when a gun is fired, the same 
explosion that propels the bullet forward kicks the 
gun itself backward. This action and re-action are 
essentially equal and opposite. When an engine is 
driving a car along, the resistance imposed by the 
load causes every explosion to react upon the frame, 
according to the manner, whether lengthways or 
thwartways, that the motor is supported upon it. 
Reference to the torque diagram just spoken of 
immediately shows which type of engine will give 
the greater comfort by shaking the frame least, and 
it is for this reason that the single- and two-cylinder 
engines are now no longer cultivated, though 
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as a matter of fact the two-cylinder type can, 
in its horizontally opposed form, as used in the 
Douglas motor bicycle, be practically perfectly 
balanced, though it still tends to rotate about the 
crank shaft. Provided this rotational tendency is 
steady, it has no effect upon the comfort of the 
passengers ; it is only when it is jerky that it is felt. 

We are all familiar with the long spring-board 
which is used in swimming-baths for the purpose 
of getting a take-off for a running “header.” 
Supposing we stand on the free end of such a board 
with a 7 lb. weight in either hand, then if we move 
these weights up and down fairly rapidly we shall 
find that the motion reacts upon the board, which 
also moves up and down; and if there were several 
people standing on the board behind us this motion 
would still take place, and we could, if we were able 
to move the weights quickly enough up and down, 
subject them to considerable discomfort, just as 
much as a person can by taking another by the 
shoulders and shaking him. This discomfort is 
primarily caused by the fact that the centre of 
gravity of the person moving the weights up and 
down is not in the same place continually, but is 
first in one position and then in another, according 
to the situation of the weights at any particular 
moment. If the person on the end of the spring- 
board were joined by another person, who stood 
immediately behind him with similar weights and 
operated them at the same speed, but moved them 
up when the first person moved them down, and 
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vice versa, the other people standing on the board 
would undergo no discomfort at all, because the 
centre of gravity of the two persons with their 
oppositely moving weights would remain in the 
same place. 

This is a rough-and-ready analogy of what takes 
place in an engine. Supposing we have a single- 
cylinder motor, then the up-and-down movement of 
the weight of the piston causes vibration, and as the 
reciprocations occur very rapidly, anything up to 
three thousand or more times per minute at full 
speed, they are capable of being felt in the heaviest 
car, and cannot possibly be damped out except by 
adding another cylinder to work in an exactly 
opposite manner to the first. This can be done to 
a certain extent by placing the two cylinders side 
by side and using a crank at i8o degrees, but as 
we have seen from the torque diagrams, this 
engine does not give a very satisfactory impulse 
effect, and moreover the degree of balance to be 
obtained in this way is not perfect, although it is, 
of course, much better than none at all. 

There are two reasons for the engine being still 
unbalanced. The first is, that the first piston does 
not move up and down in the same plane as the 
first, so that the conditions are analogous to having 
a stick held by two people, one of whom pulls one 
end in one direction, whilst the other pulls the 
other end in the other direction. This forms what 
is known as a “couple,” and tends to make the 
engine turn first in one direction and then in the 
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Other about an axis running transverse to the plane 
of the pistons. 

The second reason is, that unless the connecting- 
rods are of infinite length, the first piston does not 
descend at the same proportional rate of travel as 
tile second piston rises, and consequently, though 
it is only to a small extent, the centre of gravity 
of the moving parts still alters its position up and 
do-wn. 

The first of these objections can be got over 
by adding two more cylinders, thus making a 
four-cylinder engine ; and by suitably arranging the 
cranks so that the pistons of the outside cylinders 
are travelling down, while the pistons of the inside 
cylinders are travelling up, the unbalanced couple 
above referred to disappears, for the conditions are 
analogous to four men holding a stick and pulling 
against one another, two seizing the middle and 
pulling in one direction, and the other two holding 
on one at each end and pulling in the other direc- 
tion. With such an arrangement there is no 
tendency (providing the men be equally strong) for 
the stick to move at all in any direction. It is true 
that the lack of balance, due to the angularity of the 
connecting rod, still remains, but this is not of great 
relative importance, and this fact has resulted in the 
four-cylinder engine becoming enormously popular, 
as it gives the best result commensurate with the 
smallest number of cylinders, and at the same time 
is a type of motor particularly suitable for attach- 
ment to the frame of a car. 
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In the six-cylinder and eight-cylinder engines, 
something more than an amelioration of the torque 
effort is obtained, for the lack of balance, due to 
what is called the angularity of the connecting rods, 
is wiped out, so that to all intents and purposes 
no vibration is produced by these engines at all, 
providing they be properly designed in the first place. 

Section IV. — Periodic Vibration and what 
IT Means 

With the six-cylinder engine it is often noticed 
that vibration does occur at certain speeds, dis- 
appearing when those speeds are either increased 
or decreased. This is known as “ periodic vibra- 
tion,” and is due to the fact that the crank shaft 
for this type of engine is of considerable length. 
Let us suppose such a shaft to be mounted on 
bearings with a flywheel at one end, whilst at the 
other the shaft is firmly fixed so that it cannot 
turn. Then if we take the flywheel and give it 
a twist, we shall be able to do so against the 
natural spring of the shaft, and if we release the 
flywheel it will oscillate to and fro at a rate which 
is dependent upon the characteristic springiness of 
the shaft. When in like manner a piston trans- 
mits its power to the shaft, it tries to accelerate 
the flywheel, and the inertia of the latter causes 
the explosive force to tend to twist the shaft. 
Now if the engine is turned at a low speed, the 
springiness of the shaft will allow it to twist back 
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again immediately after the initial explosion has 
occurred, and the very small movement of the 
piston in the cylinder, which is due to this elas- 
ticity of the crank shaft, will not cause any per- 
ceptible vibration. If the engine is turning over 
fast, then the shaft will not have time to spring 
back, and at a certain speed the natural oscillations 
of the shaft will correspond to, or be a multiple 
of, the up-and-down reciprocations of the piston. 
This causes what is known as “periodic vibration,” 
which can be cured either by using a shaft of 
extraordinary stiffness, so that the speeds at 
which vibration occur are so high that they will 
never be reached in ordinary use, or else by adopt- 
ing a special form of vibration damper, which is 
fitted to one or two cars, and which will be 
described later. 

It may be pointed out that periodic vibration 
also occurs in four-cylinder engines, but as in these 
the crank shafts are shorter, it is less marked, and 
can be more easily restrained. 

We shall consider, before passing on to a descrip- 
tion of several typical motor-cars, some of the 
other connections of the petrol engine. 

Section V. — The Cooihng System : The Ra- 
diator — The Fan — Pump Circulation — 
Thermo-syphon 

Since the explosion of a mixture of petrol vapour 
and air produces intense heat, it is obvious that 
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the cylinder of an internal combustion engine must 
get extremely hot, and unless proper provision is 
made to cool it, it will be impossible to lubricate 
the working surfaces of the piston, whilst further- 
more the temperature might become so high that 
the incoming gas would be automatically ignited 
by the red-hot cylinder wralls, and would not wait 
to be inflamed by the ignition spark at the proper 
time. Moreover, on entering the hot cylinder 
the gas is immediately expanded, and therefore 
the hotter the cylinder is, the less weight of gas 
can be got inside it on the suction stroke, from 
which it follows that the less is the power of the 
explosion. In small engines, such as those which 
are used on motor-cycles, air cooling is satisfactory, 
and the cylinder can be maintained at a reasonable 
temperature by allowing it to radiate its heat 
direct to the atmosphere through a series of ribs 
or flanges, which largely increase the effective 
radiating surface of the cylinder interior. On a 
motor-cycle the engine is, of course, not covered 
with a bonnet, and is in a position to receive a 
perpetual blast of air so long as the machine is 
travelling along. If the engine had to be run 
with the machine stationary for considerable 
lengths of time, as is the case with cars, air cooling 
would no longer be effective, and thus on several 
motor-cycles water cooling on similar lines to that 
adopted on cars is employed, though the principal 
cause which leads to its adoption on the former 
is that the engines are larger in size and much 
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more powerful. Consequently the heat is very 
much greater, whilst the area of metal available 
for dissipating it is by no means proportionally 
increased. Water cooling provides an intermediate 
agent between the cylinder and the atmosphere, 
for the water which takes away the heat from the 
former is eventually cooled by the latter. The 
whole of the cylinder, especially its “ head,” where 
the temperature is greatest, and the valve ports, 
etc., are surrounded by a jacket, which is generally 
cast upon them in a single piece of metal, though 
in some cases it is formed of copper or some other 
metal and suitably attached to each separate 
cylinder. Through this water jacket a constant 
circulation of water is maintained, either by means 
of a pump of the centrifugal type, which is similar 
to a fan working in water and driven by the crank 
shaft, or else on the thermo-syphon principle. 
The radiator for cooling the water after it has 
passed through the engine, and which serves the 
purpose of preventing it boiling away, is an 
arrangement of tubes or water spaces, which allow 
the maximum area of cooling surface to be exposed 
to the air ; and in order to ensure that a draught 
passes through them when the engine is standing 
still as well as when it is running, a rotary fan 
driven by the engine is placed behind it, or fan 
blades may be formed into the engine’s flywheel 
to the same purpose. 

To increase the effective area of the tubes what 
are known as “ gills” are attached to them, or in 



.56 


THE COMPLETE MOTORIST 


some cases what is known as the “ honeycomb ” 
principle of construction is adopted, in which the 
air passes through a system of horizontal tubes, 
whilst the water flows outside them. The thermo- 
syphon principle of water circulation depends on 
the fact that hot water being lighter than cold 
tends to rise. The same principle, of course, is 
made use of in hot- water heating of houses. In 



the case of a car, the engine itself supplies the 
place of the fire, and the hot water generated as 
indicated by the diagrammatic sketch ascends of its 
own accord through a large diameter outlet pipe, 
which, to accelerate its flow, is as sharply inclined 
as possible to the top of the radiator. This flow 
induces another flow from the bottom of the radiator 
to the base of the engine jacket through the water 
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inlet pipe. The hot water at the top of the radiator 
is cooled by the air, and flows downwards to the 
bottom, so that a constant circulation is maintained. 
In some cases, such as the Renault, Charron, and 
Arrol- Johnston cars, the radiator is not placed in 
front of the engine, but behind it on the front of the 
dash-board, as in this case a higher position of the 
radiator can be obtained, and the thermo-syphon 
flow is therefore more rapid, as the higher the cool- 
ing member is above the heating member the 
o-reater is the length of column of water, the motion 
of which is to be turned to advantage. 

In many cars it has been found that to obtain a 
neat appearance the radiator in front of the engine 
could not be placed high enough, and therefore 
there has been a return to a pump circulation, 
which at one time the thermo-syphon threatened 
to supersede. 

Section VI. — Ignition: The Magneto — The 
Coil and Accumulator 

Without a spark to ignite the explosive mixture 
inside the cylinder the engine can give no power, 
and unless the explosions occur with perfect regu- 
larity, only jerkiness in running can result. It is 
essential, therefore, for the spark to be produced 
with perfect reliability, and the development of the 
ignition apparatus for motor-cars is a striking case 
of how a complicated and delicate mechanism can 
be almost perfectly specialized, and be made to 
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work so well that it requires practically no attention 
from one year’s end to another. 

In the early days of the internal combustion 
engine, tube ignition was employed, and consisted 
of a hollow stem screwed into the piston chamber 
and kept at a red heat by a stove burning the same 
fuel as the engine. The mixture on being forced 
into this narrow tube at the conclusion of the com- 
pression stoke was ignited. This 
crude arrangement was soon dis- 
placed by electric ignition, of which 
there are three distinct forms in 
common use to-day, namely (i) the 
magneto, (2) the trembler spark, 
(3) the jump spark. 

In order to effect clarity in the 
description, these types will be de- 
scribed in inverse order, but the 
description may be prefaced by the 
statement that all of these types use 
exactly the same form of sparking 
plug, and the construction of this 
component will now be briefly discussed. 

It consists, as shown in the sectional sketch, of a 
metal body adapted to be screwed into the cylinder 
head, and containing an extension, which is curved 
round to form one of the sparking points. The 
other is the end of a central electrode, which is 
carried in a porcelain insulator, the whole being 
designed to withstand very great pressures without 
bursting or leakage. The other end of the central 
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electrode is connected to the source of high-tension 
current, whilst the other, being in metallic contact 
with the engine, is “earthed.” 

The jump spark is produced by a battery in con- 
junction with an induction coil. In the latter there 
is a primary winding connected to the battery, sur- 
rounded by a secondary winding of very fine wire, 
in which the current passing through the primary 
induces what is called a high-tension current, which 
is capable of leaping across a considerable gap. 
The high-tension spark is caused by breaking the 
flow of current through the primary winding, and 
the greater rapidity with which this break is made, 
the greater is the intensity of the spark. A cam, 
driven by the engine through a two to one gear, 
forms an alternate making and breaking effect, 
and produces, through suitable connections made 
between the coil and the sparking plug, ignition of 
the gas in the cylinder. 

Trembler coil ignition works on an exactly similar 
principle, except that the making and breaking of 
the low-tension or primary current is effected by 
a vibrating armature, which works on a similar 
principle to the clapper of an electric bell, and is 
alternately attracted and released by the central 
core around which the primary circuit is wound. 
In this case the mechanism on the engine is required 
only to make the current connection, and not to 
break it suddenly, and therefore what is known as a 
“wipe” contact is employed, which, as it were, 
switches on the spark exactly when it is required 
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in the engine. Instead of a single spark occurring, 
rapid vibrations of the trembler cause a number to 
take place, so that the mixture is fired with greater 
certainty, although the trembler spark is not 
capable of allowing an engine to turn over at such 
a high speed as the other ignitions. 

The high-tension magneto may be described, 
however, although the previous types of ignition 
still exist generally side by side with it, as the 
standard form of ignition for all internal combus- 
tion engines, and its introduction has probably 
done more than anything else to enhance the re- 
liability of the motor-car and bring it to the 
position it now occupies of being a necessity even 
more than a luxury. 

Briefly described, the high-tension magneto is an 
electric machine, which does away with the necessity 
of storing energy for ignition in batteries, as, like 
the dynamo, it generates its own current when 
driven by an engine. How the magneto works 
will not be described at length, but some concep- 
tion of its principle may be obtained from the 
diagram, which shows its essential parts in section. 
It is practically up to a certain point a dynamo, in 
which the place of the electro-magnets is taken by 
permanent magnets, which are of the horseshoe 
shape and fitted with pole-pieces or cheeks, which 
partially surround an “ H ” section armature, which 
revolves between them on a spindle. This armature 
is wound from end to end with numerous coils, first 
of thick insulated copper wire and then of very fine 
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wire, the thick being the primary winding and the 
thin the secondary winding. 

The power of generating electric current in the 
magneto depends upon the fact that when a coil 
of wire cuts the lines of force in a magnetic field, 
current is generated in this wire, and may be drawn 
off. In the first illustration the armature is shown 
in such a position that it does not cut any lines of 
force, as these can pass from one pole-shoe to the 



other through the soft iron body of the armature 
itself. If, however, the latter be moved to the 
position shown in the second illustration, the 
magnetic flow is interrupted and current genera- 
tion takes place, first in one direction and then in 
the other, as the armature spindle is revolved. This 
current is generated in the primary winding, and 
induces a high-tension current in the secondary 
winding, this being carried to the plug and used 
for purposes of ignition. To induce a spark the 
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primary circuit has to be broken, and this is per- 
formed by a contact-breaker mounted on one end 
of the armature spindle, and consisting of a small 
rocking lever carrying a platinum point which is 
held against another platinum point until the other 
end of the lever strikes against a cam, which forces 
the two points rapidly apart. This causes the high- 
tension current to leap across the points of the plug 
in the form of a spark, and to return to the magneto 
body via the casing of the plug and the engine 
itself. 

For single- and double-cylinder engines the 
magneto is caused to revolve at one-half the engine 
speed. On four-cylinder engines it revolves at 
crank-shaft speed, on a six-cylinder one and a half 
times crank-shaft speed, and on an eight-cylinder 
twice the crank-shaft speed, so as to provide the 
necessary number of sparks, and at the right times, 
as it gives two sparks for each revolution of the 
armature. 

The time at which the spark occurs in the 
cylinder, that is to say in reference to the position 
of the piston on its explosion or compression 
strokes, is of the utmost importance upon the power 
output. At first glance it might seem as though 
the spark would have to occur either exactly at 
dead point, or immediately the piston commences 
to travel on its downward power stroke. But this 
is not actually the case, for the complete inflamma- 
tion of the mixture takes an appreciable length of 
time, and it is therefore necessary to initiate this 
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inflammation, especially when the engine is turning 
at . high speed, considerably before the piston 
reaches the top of the compression stroke. If an 
early timing of the spark be employed when the 
engine is running slowly, inflammation will have 
time to take place completely, or nearly completely, 
whilst the piston is still travelling upwards, so that 
what is known as “pre-ignition” will occur, and 
the engine will commence to knock, if not actually 
to stop. 

•In starting up an engine through the handle it 
is therefore necessary to see that the spark is not 
advanced, otherwise a broken wrist or a painful 
bruise is to be expected. 

Since for high-speed running a different setting 
of the ignition timing is required to that advisable 
for low-speed work, a means for varying this timing 
is placed under the control of the driver, and in 
nearly all cars this takes the form of a lever 
mounted on the steering-wheel through which the 
position of the cam which operates the contact- 
breaker of the magneto can be moved forward or 
backward. Owing to the fact that the intensity of 
the spark produced by a magneto depends upon the 
number of lines of force which are cut by the 
armature when the low-tension circuit is broken, 
it follows that there can be only one position of the 
contact-breaker which gives the maximum effect, 
namely, that which breaks the current circuit when 
the armature is standing upright, as it were, 
between the poles of the magnets. 
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In practice most magnetos are generally arranged 
so that the most intense sparking occurs when the 
ignition is advanced, though in some cases (notably 
in the Mea magneto) an arrangement is made 
whereby whatever the position of the ignition lever, 
the spark is always at full intensity. In the cheaper 
forms of car it is common to find no ignition lever 
used at all, as of course its installation costs a 
certain amount of money, which cannot be afforded 
where price is of the utmost consideration. Fixed 
ignition, however, is quite satisfactory on small 
high-speed engines, and has the advantage of at 
least removing a complication in control ; but it 
must be pointed out that fixed ignition, in conjunc- 
tion with a magneto, is very much better than fixed 
ignition with a jump or trembler spark, for this 
reason, that as the engine turns faster, the magneto 
generates a greater pressure of current, and the 
greater this becomes, the quicker it overcomes the 
resistance of the windings and wiring, and the more 
rapidly does the spark at the plug follow upon the 
breaking of the low-tension circuit. To a very 
small extent, therefore, magneto ignition auto- 
matically advances itself. 

In certain particular magnetos, notably the 
Eisemann, an arrangement is incorporated whereby 
a more complete automatic adjustment of the 
timing is effected. This consists of a centrifugal 
governor, which, as the engine speed increases, 
operates the advance ignition mechanism, and thus 
saves the driver from having to control this himself. 
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It does not, however, give quite as good results 
from the point of view of efficiency as a thoroughly 
experienced driver can get, owing to the fact that 
it does not take into consideration small variations 
which exist in engines which are outwardly exactly 
the same. 

Section VII.—Carbu ration : Elementary Prin- 
ciples — T he Typical Carburettor — The 
Smith— Zenith— S.U.— White and Poppe— 
The Extra Air Valve 

The petrol engine differs in no essential from a 
gas engine as ordinarily used in workshops and 
factories, beyond the necessity which arises for 
furnishing it with a portable gas works. This is 
called the carburettor. As a great deal of indi- 
viduality is expressed in different designs of this 
instrument, it is not possible to deal with them all. 
First of all the general principle will be explained, 
followed by a detailed description of a few popular 
types, and by brief descriptions of other designs. 

In the early days of motoring, surface carburet- 
tors were used, and these were of the simplest 
possible type. consisted simply of a tank 

of petrol, in which a tube communicating with the 
open air was run practically to the bottom of the 
liquid, whilst another tube above the level of 
the petrol was conducted to the inlet valve of the 
engine. The suction of the latter induced a flow 
of air to bubble through the petrol and get im- 
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pregnated with vapour, the amount of air being 
regulated by a hand lever, and the amount of 
mixture admitted to the engine by a throttle. The 
disadvantage of the surface carburettor was, that it 
was only efficient for slow and practically constant 
speed engines, and further, that it caused the petrol 
to be fractionated — that is to say, the more volatile 
constituents of the liquid were evaporated first, so 
that when the tank was nearly empty, the petrol 
left was considerably heavier and less easy to 
vaporize than the original supply. 

Another type of carburettor, known as the Wick, 
enjoyed some extended use, but is now only 
incorporated in the Lanchester car. This Wick 
carburettor consists of a chamber, in which a series 
of wicks are arranged, past which air is drawn by 
the suction of the engine. This instrument gives 
very satisfactory results, but it is only in a specially 
designed car that space can be found for it. 

The standard instrument on modern motor-cars 
is the Spray carburettor, which, in essentials, con- 
sists of two parts. One takes the form of a float 
chamber, in which a simple arrangement consisting 
of a float and a needle valve is employed to ensure 
that the level of petrol fed thereto from the tank 
is maintained at a constant height. This float 
chamber is in communication with a. small jet, 
placed centrally in a constricted tube, connected 
with the inlet pipe. The suction of the engine 
induces a flow of petrol through the jet, which 
rises like a fountain, and is split up into fine 
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particles, and so caused to atomize or evaporate 
by the air rushing past it. 

In the earlier types of Spray carburettor both the 
air and the throttle were separately controlled, but 
in the modern instrument the former is done auto- 
matically, although it is customary to find some 
provision of an air adjustment made, in order to 



allow for changes in temperature. It is obvious 
that in hot weather the petrol evaporates more 
easily, and therefore a larger supply of air can be 
given. To overcome the necessity for readjustment 
to the greatest possible extent, it is customary 
artifically to heat the air supply by drawing it from 
a chamber surrounding the exhaust pipe. 
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In the Smith carburettor, which is a well- 
designed instrument of the “automatic” type, 
the float chamber supplies petrol to four dif- 
ferent sized jets, each of which is contained in a 
choke tube, formed by dividing a tube into four 
compartments with a central web of X-section. 
Mounted on this tube, and adapted so as to be 
free to slide up and down it, is a cap which contains 
four holes communicating with the choke tubes of 
the jets. These holes are so arranged that when 
the cap is lifted by the suction of the engine the 
jets are opened up progressively. One of the jets 
is fitted into a very constricted tube, in order to 
provide a mixture suitable for running the engine 
at a very slow speed, For this purpose the air is 
caused to rush past the jet very rapidly, although 
only in a small quantity by means of the constric- 
tion. As the throttle is opened, the suction of the 
inner pipe becomes greater and greater, and the 
cap fitting over the jet tube is lifted to a higher 
degree, so that at first the engine runs on one jet, 
then on two, then on three, and when the throttle 
is fully open, on four. By this means perfect com- 
pensation and automaticity of working is obtained, 
or if not perfect, at all events the compromise is 
near enough to give very efficient working. 

In the Zenith carburettor there are two jets, one 
of which is supplied direct from the float chamber, 
whilst the other is fed from a tubular reservoir, 
which is in turn supplied from the float chamber 
through an orifice, which is very accurately gauged 
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to pass a definite amount of petrol in a unit time. 
The idea is as follows : — 

In the simplest kind of carburettor, which consists 
of a single tube placed in the inlet pipe, the inrush- 
ing air sucks a varying amount of petrol, according 
to the speed of the air past the jet, and the greater 
the speed the greater is the amount of petrol 
introduced. As a result, the higher the engine 
speed the more rich the mixture, which is by no 
means what is required, and which, as we have 
seen, has to be negatived by having a controllable 
air supply. In the Zenith carburettor the second 
jet is arranged to draw its supply in such a manner 
that the reverse action takes place ; that is to say, 
the higher speed of the air past the jet, the less 
petrol does it take up. 

Since these two actions oppose one another, the 
result is the formation of a constant mixture at all 
speeds. 

The throttle valve consists of a diagram arranged 
diagonally across the inlet pipe, and adapted to be 
worked either by a pedal or a hand lever. 

In the S.U. carburettor an ingenious method of 
obtaining automaticity is employed. This car- 
burettor has a single jet, the orifice of which is 
varied by a tapered needle valve working in it 
axially, this valve being moved by the suction of 
the engine. The needle is attached to a metal 
plunger, which works up and down quite freely in a 
tube by means of a bellows connected to the inlet 
pipe. When the suction of the engine is low, or in 
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other words, when the engine speed is small, the 
plunger and the needle valve are held down on the 
jet, so that the latter is quite small, and the passage 
for the air to rush past the jet is small also. This 
makes the flow of air very rapid, so that a perfect 
atomization of the liquid is effected. When the 
suction is increased, the piston carrying the jet moves 
outwards and upwards, thus making the jet larger, 
and providing a wider space for the air to pass 
through. Thus, for any opening of the throttle, 
and for any load of the engine, the quality of the 
mixture remains to all intents and purposes 
constant, whilst by using slightly different- shaped 
needle valves the best consumption results can be 
obtained from any engine. 

Another popular type of carburettor is the White 
and Poppe, which is designed upon very simple and 
effective lines. The principle upon which it works 
is as follows : — 

When the throttle is open, the orifice of the jet 
is increased, and the air admission also opened. 
The latter can, however, be altered relative to the 
jet opening at any particular position, so as to suit 
changes in temperature and climate. The jet itself 
consists of a hole bored in the side of a cone, which 
works over another cone, in which a second hole 
is bored. The two are held together by a spring, 
and upon the throttle being opened the cones move 
on one another, and open or close the jet orifice. 

Many motor manufacturers design their own 
carburettors, and use them exclusively, but it is 
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more common to find them fitting those which are 
the work of specialists. In different cars the type 
of carburettor thus varies, but generally speaking 
they all work on much the same principle. One of 
the simplest instruments consists of a carburettor 
designed to give a richer mixture ; that is to say, 
considerably richer than the engine would normally 
run on. Just before entering the inlet ports this 
rich mixture is weakened by the admission of air 
through an automatically operated valve, which can 
be adjusted by means of altering the tension of the 
spring. In order to prevent it working too quickly 
or suddenly, such a valve is generally provided with 
a dashpot or brake, which prevents it vibrating to 
and fro, though it does not affect its definite posi- 
tive working. 

In order to reduce as far as possible the extent 
to which carburation is affected by changes in 
temperature, some method of artificial warming 
the mixture is nearly always adopted. This may 
be done in two ways; either the air supply may 
be drawn from a chamber surrounding the exhaust 
pipe, or the body of the carburettor or part of the 
inlet pipe may be fitted with a water jacket, which 
is interconnected with the cooling system of the 
cylinders, so that a constant flow of hot water is 
maintained around it. Both systems work equally 
well in practice, but of the two, the former method 
is perhaps the simpler. When this is employed it 
is desirable to have some form of regulator so that 
in hot weather the hot air supply can be temporarily 
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cut off, or at all events partially diluted with cold 
air. How ever well a carburettor works, it is 
generally found that the fitting of an extra air valve 
to the inlet pipe can improve the fuel economy 
obtainable. This valve is worked through a 
Bowden wire by means of a lever carried on the 
steering wheel, so that the driver can satisfy him- 
self by trial exactly what dilution of the mixture 
best suits his engine. By this means the cylinder 
heads can be kept fairly free from excessive 
deposits of carbon, which are the result of bad or 
incomplete combustion. 

The extra air valve is also useful as form- 
ing a very soft and smooth working brake in 
descending long hills, as if it is open full the engine 
receives a supply of pure cold air, which it com- 
presses, and then allows to expand. This offers a 
•resistance, and thus the engine is made to work as 
a brake, which saves wear and tear on the 
mechanism of the chassis. 


Section VIII. — Lubrication ; Various Typical 
Systems Described 

No component associated with the petrol engine 
is of more importance than the lubrication system, 
upon which the successful working of the motor 
very largely depends. It is not generally realized 
that between the surfaces of all working parts in 
the engine there must constantly exist a thin film 
of oil, and if the two pieces of metal actually came 
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into contact through this film failing, excessive wear 
would take place, and the bearings would be com- 
pletely ruined. 

Several systems of lubrication have been devised, 
and all work satisfactorily where due care is taken 
in their design. The splash type of lubrication 
was used in early petrol motors, and owing to its 
simplicity it is still retained in many modern 
engines, though considerably improved in detail. 
In this system a pool of oil is maintained at a 
constant level in the crank chamber, and into this 
pool the big ends of the connecting rods dip at 
every revolution of the crank shaft. As the speed 
of these parts is very high, the oil is forcibly 
thrown up in the form of a spray, and falls upon 
all the working parts, being guided to the proper 
place by channels and grooves cut to conduct it. 
The oil supply is commonly contained in a vessel 
called a sump, which forms as it were a cellar below 
the crank chamber proper. From this it is drawn 
by some form of pump, and directed into the 
troughs under the big ends, maintaining them 
always full, so that however the engine is working, 
the big ends always dip to the same amount. 

A very common system of lubrication, and one 
that is eminently satisfactory, is known as the 
“ force-feed type,” and was devised simultaneously 
by Lanchester and Maudslay. In this principle 
the oil is directly fed by a force pump to all the 
working parts. The supply is carried as before, 
in a sump beneath the crank chamber, and the 
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pump directs it through suitable channels to the 
main bearings upon which the crank shaft revolves. 
From here it is taken through the hollow crank 
shaft itself to the crank pins, where it lubricates 
the big ends of the connecting rods. It passes 
thence up the connecting rods, generally through 
small copper pipes attached thereto, to the little 
end or gudgeon pin, which it lubricates, the excess 
of oil from this point flowing on to the cylinder 
walls. 

As it is impossible to make the big end bearings 
perfectly tight, a certain amount of oil under a 
pressure of anything up to 50 lb. per square inch 
leaks past them, and is flung on to the cam shaft, 
and also on to the cylinder walls, afterwards return- 
ing to the sump through a large filter, which 
removes all impurities. The oil consequently cir- 
culates time after time, but of course a certain 
amount is burnt up through getting past the 
cylinder, and periodical replenishment of the supply 
has to be made. 

In a great many cars a cross between these two 
systems is employed; that is to say, the main 
bearings of the crank shaft are fed direct, and 
sometimes also the big ends, but splash is relied 
upon to lubricate the piston, cylinder w'alls, gudgeon 
pin, cam shaft, etc. In some cases a special feed 
of oil is directed to the thrust side of the cylinder 
wall. It will easily be understood that when the 
crank is at an angle, and the explosion is acting 
on the top of the piston, a considerable pressure 
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is developed between the piston and the cylinder 
wall on one side, and an extra supply of oil to this 
point is consequently desirable. 

Great strides have been made in the efficiency 
of lubricating systems, and it is now quite common 
to find large cars running over a thousand miles 
on a sinsfle gallon of oil. In order that the driver 
may assure himself of the proper working of the 
lubrication, a pressure gauge or some other form 
of tell-tale is mounted on the dashboard, so as 
to show at a glance that everything is working 
satisfactorily. Should the pressure gauge go back 
to zero when the engine is running, it would 
indicate that the supply of oil to the pump had 
failed, and that immediate replenishment was 
necessary. 


Section IX.— The Clutch: The Need for a 
Clutch. Various Types : Leather — Metal 
— Multiple Dlsc — Expanding, etc. 

From what has been said already in describing 
the general arrangement of an explosion engine, 
it will be realized that unlike the steam engine 
this type of motor cannot overcome a load, that 
is to say, start a car from rest unless it is itself 
running, and so developing power. Accordingly 
some form of connection has to be made between 
the engine and the driving wheels, which can be 
thrown completely free to enable the engine to 
run independently, and which can also provide a 
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gentle and progressive engagement between the 
power and the load. This object is effected by 
the “clutch,” which is found in several forms. 
The most common type is the leather to metal. 

It consists of a metal dish with sloping sides, 
similar in shape to a circular frying-pan. The 
sides are covered with a strip of leather, riveted 
securely in position. The whole fits into the fly- 
wheel, the inside of the rim of which is cut at a 
suitable angle exactly to fit the leather face, and 
the two are held together by a powerful spring. 
A pedal which is operated by the driver’s left 
foot operates a mechanism, which withdraws the 
clutch from the flywheel, and so allows the 
engine to run free. As the clutch faces are 
allowed slowly to come together, the drive from 
the engine is taken up until when the clutch is 
completely “ home ” the engagement is perfectly 
positive, and both it and the %wheel revolve to 
all intents and purposes as one body. As a 
matter of fact, there is always a very slight 
amount of slipping taking place, and this is very 
useful because it does away with any harshness 
in the drive from the engine, and consequently 
increases the comfort of the passengers in the car, 
as well as tending towards economy in the tyres 
on the driving wheels. 

It may be mentioned that the leather clutch 
dates back from the earliest days of the motor- 
car, and although it has frequently been con- 
demned as unmechanical, and generally bad fi'om 
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a theoretical point of view, in actual practice it 
works extremely well, that it is easily the most 
popular type to-day, and what is more has in 
many cases recently ousted other forms of clutch. 

One of these is the multiple-disc type. Carried 
in the centre of the flywheel is a boss or sleeve, 
in which are cut a series of longitudinal grooves. 
On this sleeve are mounted a large number of 
thin metal discs, each having internally cut teeth 
or projections, which engage with the grooves on 
the sleeve, so that the discs revolve positively 
with the latter, though they are capable of sliding 
backwards and forwards upon it. Forming a 
housing round these discs, but not connected with 
them in any way, is a tube which is connected 
to the clutch shaft. In the inside of this tube are 
longitudinal grooves and a further number of discs, 
which again revolve positively with the tube, but 
can slide in and out of it. 

These last discs are spaced alternately with the 
discs on the flywheel, and are normally pressed 
tightly together by a spring. In this case they 
give a perfectly positive drive, as they form a 
frictional connection between the outer tube on 
the clutch shaft and the flywheel. Pressing the 
clutch pedal down relieves the pressure on the 
spring and the discs immediately come slightly 
apart, thus allowing the engine to work quite 
freely. In some cases this type of clutch, which 
is called the multiple-disc type, works dry, but in 
others it is kept lubricated. Both principles seem 
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to operate equally well. One set of discs is 
generally made of steel and the other set of 
phosphor bronze. 

The plate clutch, of which several examples are 
to be found in notable cars, is really a disc clutch 
reduced to its simplest possible terms, as in this 
type only a single disc is used. The working 
surfaces are, of course, metal to metal, so that 
the clutch is capable of giving indefinite wear. 

There is also a further type of clutch, which, 
however, is not so much used nowadays as at 
one time it was, and which is perhaps more 
suitable for high-powered cars than those of 
medium size, and this is the expanding metal 
clutch, A cup or drum is cast on to the fly- 
wheel, and in this are placed two semi-circular 
metal shoes, which exactly fit its internal periphery, 
and are held pressed tightly against it by a spring. 
By means of a simple mechanism connected with 
the clutch pedal these shoes, which are on opposite 
sides of the shaft, can be contracted or drawn 
towards one another, thus coming out of engage- 
ment with the flywheel drum. This type of 
clutch generally runs dry, or at most has occa- 
sionally a spot or two of oil to prevent it 
becoming harsh and sudden in action. 

The leather clutch itself is made in two types, 
both of which work in exactly the same way, and 
are known as the internal cone and the external 
cone. In the one case the clutch is withdrawn by 
pressing it further into the flywheel, and the other 
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by withdrawing it from the flywheel. The advan- 
tage of the former system is that the spring for 
operating the clutch can be self-contained, so that 
when the clutch is working as a coupling no thrust 
is imposed upon the bearings of the crank shaft, 
though as a matter of fact this same advantage can 
be embodied in the external type, which has the 
further advantage of being more easily taken to 
pieces when required. 

In the next section the gear box will be dealt 
with, and it now need only be pointed out in con- 
nection with the clutch that between the latter 
member and the gear box the drive from the engine 
is taken through a shaft, which is universally jointed; 
that is to say, rendered to a certain extent flexible, 
so that distortions of the frame, caused by passing 
over rough roads, do not impose any additional 
stress on the bearings, which would, of course, be 
the case if the clutch shaft were a rigid piece of 
metal. 

Section X. — The Gear Box and its Functions : 
The Principle on which it Works and 
ITS Method of Operation — The Epicyclic 
Gear 

The function of the gear box is to allow the 
engine to deal with different loads, which are 
imposed by changes in the gradient of the road 
upon which the car runs, starting and stopping, etc. 
Jf the engine were to drive the back wheels direct 
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through a clutch, an impractical state of affairs 
would exist, because the engine gives its full power 
on very high rates of revolution, up to 3,000 r.p.m., 
whereas the road wheels of an ordinary car do not 
have to turn round more than about 600 r.p.m, to 
give a speed of 60 miles an hour. Even if a suit- 
able crear reduction to accommodate this difference 
were provided, the car would still be unworkable 
unless the engine were extremely powerful. 

In starting the car from rest, the resistance, due 
to inertia, which is to be overcome, is very high, 
and as the engine can only be turning over slowly 
when the clutch is engaged, unless one wishes to 
rip the tyres off the wheels, its power output is very 
low. To meet this, the gear reduction between the 
engine and the rear wheels has to be made a very 
large one, and it will be readily understood that 
if one were to have the benefits of easy starting, 
and only a single gear were employed, one would 
have to be content with a maximum speed of about 
fifteen miles an hour on the level, at which rate 
of travel the engine would be roaring round at a 
tremendous number of revolutions, and actually 
giving far more power than was being used by the 
car. When the car is once on the move, a higher 
gear can be used. 

Again, all roads are not level, and it stands to 
reason that when a car is propelling itself forward 
as well as lifting itself away from the centre of 
the earth against gravity, which takes place when 
it is ascending a hill, greater power is required to 
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propel it at a given speed than on the level. This 
power can only be obtained from a petrol engine by 
supplying more gas, or by allowing the engine to 
increase its speed. The former is strictly limited 
in its application, and if it alone had to be relied 
upon, an engine of huge size would be necessitated 
which would be uneconomical, excessively expensive, 
and dangerous. Hence it is necessary to allow the 
engine to run at a different speed, so as to give 
more power, and for this purpose a change of gear 
ratio between the motor and the back wheels is 
provided in the gear box. This consists of an 
arrangement of toothed pinions, which allow two, 
three or four different gear ratios to be employed 
as the case may be. At a thousand revolutions of 
the engine the first will represent, say, ten miles an 
hour ; the second gear twenty miles an hour ; the 
third gear thirty miles an hour, and the fourth forty, 
though of course the different ratios vary with the 
different cars, according to their power and require- 
ments. 

The first gear is used for starting the car from 
rest on the level, and on gradients, and also for 
climbing exceedingly steep hills, as when the 
engine is revolving at a high rate of speed, and 
giving a great deal of power, the car moves 
forward quite slowly. 

The second is used for ordinary steep hills, and 
the third gear likewise. The latter is also extremely 
useful for traffic work, as it enables the car to 
be accelerated more rapidly than when it is on the 
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fourth or top gear. This last in nearly all cases 
provides a direct drive from the engine to the back 
axle, and no gear pinions are therefore in use. This 
results in absence of noise, which is set up by the 
gear wheels when they are transmitting power. 
The sketch given herewith shows how the gear 
box works. 

The shaft A, which is in line with the clutch 



Fig. 7. 


shaft, is called the gear shaft, and B is called the 
lay shaft. The clutch shaft C is not in one piece 
with the shaft A, but both can rotate independently 
of one another, alignment between the two being 
established by a spigot marked D. Mounted on the 
clutch shaft is a pinion E, which is in constant 
mesh to another pinion, F, so that this conveys 
power from the clutch to the shaft B. Fixed on 
the gear shaft A are three gear pinions, G, H, and 
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J, which mesh with pinions K, L, and M on the lay 
shaft. The former are not fixed in position, but 
are capable of sliding on their shaft on keyways 
or longitudinal grooves. In the position shown in 
the sketch the third gear is being used. The pinion 
E is rotating at engine speed, and this drives the 
pinion F round considerably slower, owing to the 
difference in their diameters. F carries the lay shaft 
round with it, and consequently K, L, and M rotate, 
but the two latter, being out of engagement with 
gear wheels, do no work. In the position shown 
the sliding pinion G is engaged with the fixed 
pinion K and the drive is taken through these two 
to the gear shaft A, which conveys it to the back 
axle. 

The second gear, which is a lower ratio, is 
obtained by sliding G out of engagement with K 
and H into a mesh with L. L being smaller than 
K causes the shaft A to rotate at less speed, and 
the car therefore to travel slower. For first gear 
L is thrown clear from H, and J engaged with 
M, and M being smaller than L, a further decrease 
in the car’s speed for the same number of engine 
revolutions is obtained. To obtain the fourth or 
direct gear, quite a different action is employed. 
On the sides of the gear pinions D and G, which 
face one another, are cut projections, which posi- 
tively engage when the pinion G is slid towards 
D. When these projections are engaged, shaft 
C and shaft A revolve as one member, and there 
is no reduction of gear between the engine and 
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the back axle. This is known as the direct drive, 
the lay shaft and its pinions revolving quite idly, 
and doing no positive work. 

The sketch shown is purely diagrammatic, and 
adopted simply to make the arrangement as clear 
as possible. In actual practice certain variations 
are introduced. For instance, some of the pinions 
on the gear shaft may be slidable, and some of 
the pinions on the lay shaft, but the principle of 
working remains the same. In the diagrammatic 
sketch of the gear box the reverse gear is not 
shown. This is, however, very simply arranged, 
by fitting a suitable pinion on the gear shaft, and 
engaging it with another pinion on the lay shaft 
through the medium of a third pinion, which 
meshes with both. This causes the rotation of 
the gear shaft to reverse its motion, and for general 
convenience, inasmuch as the car is never required 
to travel fast on the first gear, the ratio is gener- 
ally made about the same as the first gear. 

The gear boxes fitted to the earlier cars, and 
still used on one or two modern ones, are controlled 
by a lever working in a quadrant, which has a 
number of notches, which correspond to the 
number of different gear ratios available. The 
disadvantage of the straight-through quadrant was 
that it involved some little address on the part of 
the driver. Not only does he have to get to know 
the quadrant so as to get into the right notch 
without fail, but supposing he has been driving 
on top gear, and has to stop the car, and reverse 
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it, it is necessary to change from top to third, third 
to second, second to first, and first to reverse 
before the manceuvre can be completed. To 
overcome this difficulty, what is known as the 
gate type of change speed quadrant was designed. 

A single lever is employed, but each change of 
gear is operated independently of the others, and 
the lever moves in two quadrants joined together 
by a space which allows the lever to be taken 
from one to the other. These quadrants can be 
likened in plan form to a letter H, and the further 
advantage is gained that for every gear the lever 
has to be pushed forward or pulled backwards to 
its fullest extent— thus full forward on the left side 
operates first gear; full back on the left side 
introduces second ; full forward on the right 
side engages third, and full back on the right 
brings the direct gear into action. If the lever lies 
as it were along the cross-bar of the H in either 
quadrant, the gear is in neutral ; that is to say, 
no pinions are working. This being the case, a 
direct change from third or top gear can be made 
to first or reverse without engaging the inter- 
mediate ratios. 

All cars are not provided with four gears, though 
amongst the better class vehicles the four-speed 
box is a standard fitting, except in a few cases of 
six-cylinder cars of considerable size, where the 
flexibility of the engine partially removes the 
necessity for an additional gear. The three-speed 
gear box, which is employed on small and moderate- 
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priced vehicles, works exactly the same as a four- 
speed, except that there are only three pinions on 
the gear and lay shaft in place of four. Some very 
small cars are only provided with two speeds, but 
this naturally reduces their effective range of utility, 
and either means that the range of speed on each 
gear must be considerably diminished, or some of 
the hill-climbing powers of the car must be de- 
creased. Five- and six-speed gear boxes have 
been suggested, but their construction would offer 
so many complications and disadvantages that 
the benefits of the additional ratios would be largely 
lost, and it has been found that the best com- 
promise from all points of view is the four-speed 
box. 

Much has been promised for the epicyclic type 
of gear box, but this, although having certain 
advantages, has not yet obtained widespread 
support, although it is used on one or two cars, 
notably the Ford and the Lanchester. The prin- 
cipal advantages of this type of gear box are that 
the pinions are always in mesh, that is to say, 
they do not have to be forcibly engaged with one 
another, and consequently no skill is required to 
make a quiet and easy change of gear. The prin- 
ciple upon which they work is very simple, and 
may be followed in its essential principle by refer- 
ence to the accompanying diagram. 

A is a central pinion called a “ sun ” pinion, 
connected with the engine shaft. B are called 
“ planet ” pinions which form a connection between 
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the sun pinion, and a large internally toothed drum 
or pinion C. The planet pinions B are carried 
on spindles attached to a bracket, which in turn 
transmits the drive through the propeller shaft to 
the back axle of the car. If the drum C is locked 
to the frame of the car, as can be easily done by 
the application of a suitable form of brake, revolu- 
tion of the pinion A causes the pinions B to 
“walk round,” and a little consideration will show 
that the bracket which supports them revolves 
at half the speed of A. 

This gives a low gear. If 
by means of a second brake 
the bracket which supports 
the planet pinions is locked 
to the drum C, and the 
latter cast loose from the 
frame of the car, the whole 
gear box runs solid, and 
the driving shaft revolves Fig. 8. 

at the same speed as the 

engine. This gives the high gear. If the drum 
C is allowed to run free by being locked neither 
to the bracket which supports the planet pinions 
nor to the car’s frame, then no drive is trans- 
mitted at all, but the gear is in neutral, because 
the pinion A simply revolves B and the drum C 
quite idly. 

A reverse gear and a third gear can be obtained 
by running a second epicyclic train behind the 
other. 
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Section XL — Transmission ; Chain, Bevel, and 
Worm Drives — The Differential 

In many of the earlier makes of car, and even 
to-day in some of the more highly powered 
Continental types, a chain drive is used. This is 
quite satisfactory and efficient, but it is not favoured 
as a transmission for lighter cars, though it has 
certain advantages of its own. The sketch here- 
with illustrates the arrangement of a chain-driven 
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car, and shows how the engine is taken first to the 
gear box, then through bevel gears to a cross-shaft, 
and thence by chains running over sprockets to the 
rear wheels. In this case the back axle has no 
work to do except keep, the wheels a certain distance 
apart, and support the weight of the car ; hence it 
can be made quite simple and light, and its pound- 
ing action on the tyres, due to its weight being 
unsprung, is not great. 

It will be noticed, however, that leakage of power 




only occurs on the direct drive at one point. It is 
true that when this is done the amount of unsprung 
weight on the tyres is considerably increased, but 
on the other hand the whole of the transmission can 
be very completely enclosed against ingress of dirt 
and wet, which would otherwise greatly affect its 
efficiency, and this in the end becomes really a 
matter of more importance than the slight amount 
of increased wear on the tyres. 

In some cases where cheapness of construction 
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is of importance the gear box itself is combined 
with the rear live axle instead of being directly 
supported by the frame. It is claimed for this 
arrangement that one has the advantage that the 
gear noises are not so easily heard, and that the 
increase in unsprung weight is not sufficient to 
make any noticeable effect on tyre economy. 

Since, as can be seen from the sketch, it is neces- 
sary for the back axle shafts to be arranged at right 
angles to the propeller shaft, either a bevel gear or 
a worm gear has to be employed. The former 
enjoys rather more popularity than the latter, owing 
to the cheapness of its construction, but the worm 
gear has this great advantage, that it is always 
perfectly silent in operation. By dint of careful 
testing, however, a bevel gear can also be made 
quiet, and although the worm gear is capable of 
showing a higher efficiency of transmission, it is 
generally conceded that for allround purposes the 
bevel gear is equally good. Both types, therefore, 
can be expected to exist side by side for a consider- 
able time. The pioneer of the worm drive was 
Lanchester, and it is significant that the Lanchester 
car of to-day is fitted with exactly the same 
transmission as the original type. 

The worm pinion can be arranged either over the 
worm wheel or under. In the former case more 
road clearance is provided, but it is not possible to 
build the car quite so low as if the under type of 
work gear is employed. 

The DifferentiaL — If we take an empty cotton- 
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reel, and roll it across a table, it will be perceived 
that it insists upon taking a perfectly straight course. 
It cannot go round in a circle if the two rims are of 
equal diameter, because if it did the edge which 
was on the outside of the curve would have to 
make more revolutions than that which was on 
the inside, and as the two rims are solidly joined 
together this cannot occur. 



If the rear wheels of a car were joined together 
by a solid shaft, exactly the same thing would take 
place, and the car could only be driven round a 
corner by enforcing a violent slipping effect on 
one of the tyres. N eedless to say such a principle 
would^ prove very expensive in covers, and hence 
a device has to be incorporated to overcome this 
objection. The device in question is called a 
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differential and has for its object to provide a 
positive drive to each rear wheel, whilst allowinty 
both to work independently of one another wheS 
cwcumstances such as turning a corner demand 
that one should outrun the other. This, therefore, 
does away with any slipping between the tyre 
and the road. The differential is quite a simple 
piece of mechanism, and it is arranged on the 
principle diagrammatically set forth in Fig. u. 
Each rear wheel terminates at its inner end in a 
bevel pinion, and the two pinions so formed are 
interconnected by bevel pinions at right ano-les 
which are mounted upon spindles carried by*^ the 
crown wheel or worm wheel, which transmits the 
drive from the propeller shaft. If we imagine 
one^of the axle shafts, that is to say, one of the 
road wheels, ^ to be stationary, then a little con- 
sideration will show that the whole of the drive 
will pass to the other wheel, but that if both road 
wheels are loaded with an equal resistance, the 
drive will pass equally to both, the differential 
serving to provide a balancing effect between 
e two.^ Incidentally if the crown wheel is 
held stationary, then revolving one road wheel 
in one direction will cause the other wheel to 
revolve m the opposite direction. Some differ- 
entials are made with plain spur pinions taking 
the place of bevel pinions, but although the arrange- 
ment IS different, the action is exactly the same 
anda detaded description of the second type need 
not therefore be given. The bevel pinion, on 
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account of its greater simplicity and compactness, 
is, however, the more popular type. 

Section XII. — Brakes: Fundamental Desid- 
erata — Various Types — The Counter- 
shaft Brake — The Hub Brake — Front 
Wheel Brakes 

Not least amongst the important components 
of a car’s mechanism are the brakes, for upon them 
depends the ability of the vehicle to be run without 
danger to its occupants, or to other users of the 
road. There are three principal arrangernents 
of braking systems. In the standard form, that 
which is used on the immense majority of cars 
to-day the brakes are three in number, and consist 
of one which is applied to the propeller shaft 
immediately behind the gear box, and of two 
which operate directly upon drums attached to the 
rear wheels, A little consideration will show that 
this construction results in the brakes being of an 
entirely different character. Since there is a 
considerable gear reduction between the propeller 
shaft and the rear axle, the former revolves at a 
higher speed than the road wheels, and therefore a 
less pressure is required to apply the same frictional 
resistance on the former than on the later. More- 
over, the counter-shaft brake works through the 
differential, and does not affect the independence 
of the back wheels to follow any curved course 
set by the front wheels of the car. This means 
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that by the use of the counter-shaft brake a very 
quick pull-up can be effected, but on the other hand 
this is mitigated against by the fact that if one 
wheel should tend to slip on the road more than 
the other, much of the braking effect is lost. 

To make sure of safety, therefore, the directly 
applied hand brakes, which work on the rear wheels, 
have to be used as a stand-by, the counter-shaft 
brake being operated by a pedal under the driver’s 
right foot. The counter-shaft brake generally 
consists of a drum, in which metal shoes of semi- 
circular shape are caused to expand by means of 
a cam action, and the same design is commonly 
also applied to the rear wheel brakes. In some 
cars, however, the counter-shaft brake consists of 
two external shoes, which are contracted on to 
the outside periphery of the drum. The shoes 
are sometimes lined for part of the surface with 
an asbestos composition, which renders them less 
harsh in action and more proof against failure 
through oil getting on to the surfaces. 

In order that the rear brakes may be both 
worked equally when the pressure is applied by 
the hand lever, a form of balance gear is intro- 
duced, and generally consists of a lever connected 
at either end to the brake-operating mechanism, 
and fitted with a link in its centre, which proceeds 
to the brake lever. Should the brakes wear un- 
evenly, this discrepancy is immediately taken up 
automatically, and under all circumstances an equal 
pull is put upon each brake. It is becoming 
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nowadays rather more common to find that both 
the hand and the foot brakes are applied directly 
to the rear wheels, but it is a moot question whether 
this principle has any positive advantages, though 
in regard to construction it allows of a rather 
easier attachment of the propeller shaft casing to 
the gear box, and this is probably the chief reason 
why it is coming into favour. 

In this case the rear wheel hub drums either 
contain two pairs of expanding shoes placed side 
by side, or else in addition to the internal brake 
the contracting band brake is applied to the 
outside periphery. 

The third system of braking, in which all four 
wheels are furnished with a frictional resistance, 
came into favour a few years ago, but afterwards 
practically disappeared, owing to certain difficulties 
in the construction not being properly provided 
against, and at present very few cars are fitted with 
brakes on all four wheels ; but where the construc- 
tion is properly carried out it is a most successful 
arra,ngement, and renders a car practically secure 
against any likelihood of skidding, even under the 
worst conditions. 

Section XIII. — Suspension : A Variety of Types 
—The Function of the Springs — How they 
ARE Generally Arranged 

T here are so many different types of springing in 
use on modern cars, that to attempt to describe 
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them all would occupy far too much space, and they 
can only therefore be now briefly reviewed. For 
the front wheels of the car, half-elliptic springs 
consisting of a number of leaves placed one above 
the other are almost exclusively used, whilst for the 
rear wheels, half-elliptic and three-quarter elliptic 
springs are in most common use. These types are 




Fig.'tj. . 

illustrated, and it may be said that there is very 
little to choose between them in point of comfort 
and efficiency. Providing the half-elliptic spring is 
made long enough, it is capable of yielding great 
comfort, and of resisting the tendency for the car 
to roll when corners are taken at some speed. 
Both these types have the objection that most of 
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the weight of the springs is carried on the axle, 
and adds to the unsprung weight, which, as has 
already been pointed out, has a malignant influence 
upon tyre wear. 

Even in his earliest car, Lanchester realized the 
importance of this point, and devised a method of 
.springing which has rapidly come into more and 
more favour. This is known as the cantilever 
type, and in addition to being found on the Lan- 
chester car, is used in a modified form on several 
others, notably the Sheffield Simplex, Rolls-Royce, 



Siddeley-Deasy, and Daimler chassis. As is shown 
in Pig. 14, the movement of each axle (for the 
Lanchester springing applies both to the front and 
to the rear) is restrained by two parallel links, the 
spring being firmly fixed to the chassis frame, and 
attached to the axle in such a way that it can slide 
easily to take up the difference in motion. In the 
Rolls-Royce and Sheffield Simplex cars, these links 
have their place taken by the casing of the propeller 
shaft, which is formed with a globular joint at the 
gear-box end, and so compels the wheels to move 
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up and down along the path of an arc struck from 
this point. 

In the latest Wolseley cars cantilever springing 
is used and the arrangement is similar to that 
adopted on the Rolls-Royce except that in this 
case the two trunnions which support the springs 
on either side of the car are joined together by a 
rod which prevents one working independently of 
the other. The object of this patented device is 
to prevent “rolling,” but it is difficult to see how 
this end can be attained without militating against 
the general flexibility of the general suspension, 
inasmuch as “ rolling ” is only the converse 
of the phenomenon which occurs when one 
wheel is affected by an obstacle and the other 
is not. 

In a number of American cars a single transverse 
rear spring, which is a development of the half- 
elliptic, is employed, and radius rods are used to 
make the axle move up and down in the desired 
manner. Sometimes the forward part of the half- 
elliptic spring itself is used as a radius rod or link, 
and in this case it is shackled at its rear end, and 
pivoted at its front end, but in other cases it is 
shackled at both ends, and the tubular casing of the 
propeller shaft spherically jointed to the gear box 
is used instead. 

A little consideration will show that when the 
power is applied to the car when at rest, there is 
just as much tendency for the engine to turn the 
axle casing around the stationary axle shafts as to 
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turn the axle shafts in the wheels round against the 
stationary axle. This reaction is met by what is 
called a torque member, which sometimes consists 
of a long lever secured to the axle, and extending 
forward to a convenient cross-member of the frame, 
to which it is articulated with a stiff spring to give 
it a certain amount of freedom of motion. Where 
a propeller shaft casing is used, this can act as a 
torque member, but sometimes the front portion of a 
half or three-quarter elliptic spring is made to serve 
the same purpose, and in this case the axle is 
directly bolted to the springs so as not to have 
any freedom of motion in relation to them. Where 
the spring does not take the torque, its platform 
on the axle casing is furnished with a bearing or 
trunnion, so that the springs are not deformed 
by the slight rotary motion of the axle which is 
involved in its moving up and down in a curved 
path. 

Since the engine power is applied to the rear 
wheels, some connection has to be made between 
the rear axle and the frame to take the thrust which 
is necessary to push the car along. Separate 
members for this purpose are sometimes used, and 
known as radius rods, but where the propeller 
shaft easing is spherically jointed this member 
performs that function in addition to actino- as a 
torque member. If the spring is made fast'to the 
axlo, then it can also take the thrust. 

In the case of the Lanchester springing, the two 
links, one above and one below the spring, support 
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this thrusting action, and one of them is made very 
slightly telescopic against a pad of rubber, so that 
any harshness in action is damped out. This 
applies both to the torque and the thrust. 


Section XIV. — Control : How the Speed, the 
Acceleration, and the Pulling Up of a Car 
ARE Effected 

In the early days of the motor-car various systems 
of control were employed, but nowadays this fea- 
ture has become practically standardized. On the 
steering wheel are fitted two levers, one of which 
controls the throttle in the carburettor, whilst the 
other operates the advance or retard of the ignition. 
If necessary one can drive the car by means of a 
throttle hand lever, but generally this is only used 
to set the carburettor, so that the engine continues 
running when the foot is released from the accele- 
rator pedal. The latter is also connected to the 
throttle, and whilst able to open it to its fullest 
extent, is thus prevented from absolutely closing it. 
In some cases an adjustable stop acting on the 
throttle or accelerator pedal is installed in place of 
the hand lever on the steering wheel. The brake 
pedal is under the driver’s right foot, and the 
clutch pedal under his left, and sometimes the 
throttle pedal is on the extreme right of both, 
and sometimes between them. Which is prefer- 
able is largely a matter of taste. 
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Section XV. — Steering: The Usually Adopted 
Mechanism Described and its Principle 
Made Clear 

The steering of motor-cars is almost universally 
effected on what is known as the Ackermann 
system. In this the front axle is rigidly attached 
to the springs in the front of the car. At each 
extremity is pivoted a short arm, which is free 
to turn through a horizontal radius on the end of 
the fixed axle. On these two arms are mounted 
the front wheels, ball-bearings being generally 
employed. 

Other short arms forming part of the two pivoted 
arms project towards the front of the car, and their 
ends are connected by a link rod parallel with a 
fixed axle, so that the turning movement of one 
wheel is communicated to the other. The 
direction of the road wheels is controlled by the 
driver by means of a small hand wheel fixed on 
a sloping pillar, and the turning movement of this 
wheel is communicated by worm gearing to one 
of the pivoted steering arms. The ratio of this 
worm gearing makes it easy for the driver to 
deflect the road wheels by a slight movement, 
but almost impossible for the steering wheel to 
be deflected through the road wheels by inequali- 
ties in the road service. 
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Section XVI. — Electric Transmission : Its 
Advantages, Disadvantages, and Possi- 
bilities 

From what has been said already of the petrol 
engine, and the necessity for employing different 
gear ratios, it will be apparent that the ideal result 
could be obtained by incorporating some form of 
transmission which enabled the gear ratios to be 
infinitely varied to suit all possible conditions. 
Many mechanical devices have been designed to 
achieve this end, but so far as motor-cars are 
concerned they have one and all been more or 
less hopeless failures, with the two exceptions of 
a hydraulic gear and an electric transmission. The 
former is only of service for very heavy vehicles 
running at a slow speed, but the latter has many 
possibilities, and has already been demonstrated 
to be a thoroughly practical system, even applied 
to a comparatively small car. 

At present the principal obstacle in its progress 
is its cost, but no doubt in course of time this 
difficulty will be, , if not overcome entirely, at 
any rate compromised with. Electric transmission 
is used on a large number of motor buses running 
all over the British Isles, and several systems, 
each having detail differences, have been material- 
ized. The Thomas electric transmission, which 
had the distinction of winning the Dewar Trophy 
given by the Royal Automobile Club for the best 
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performance in the year 1911, works briefly as 
follows : — 

The engine is coupled to a dynamo, which 
generates current, and supplies it to a storage 
battery, and also to an electric motor, which drives 
the rear wheels through a propeller shaft and live 
axle. By means of an electric controller any ratio 
of gearing can thus be obtained, and the need 
for a clutch or change- speed gear box is entirely 
done away with. In order to provide a positive 
direct drive, a mechanism is installed which 
directly connects the engine shaft with the pro- 
peller shaft, so soon as the latter turns at the 
same speed as the former. Thus while the car 
is on its top gear or direct drive, the electric 
transmission is idle. Consequently a very high 
standard of efficiency is maintained. The storage 
batteries are used to start the engine up through 
the dynamo, to light the car, and also, when 
necessary, to move it about from place to place 
over short distances, when it runs as a purely 
electrical vehicle. By means of a regenerative 
system of control the impetus of the car when 
coasting down hills can be used to return electric 
current to the batteries, the driving motor being 
in this event used as a dynamo. 

In the electric transmission used on motor buses 
the engine drives a dynamo, which is connected 
to a motor driving the propeller shaft, arranged 
in such a manner that it can be run either as a 
series- or shunt- wound machine. No batteries are 
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used for storage purposes, and, as before, the need 
for a clutch and gear box is done away with. 
This system is, however, not suitable for high- 
speed light cars. 

Section XVII. — Sleeve Valve Engines: How 
They Differ from the Type Already 
Described and Their Advantages 

Although by means of poppet or mushrooin 
valves very high efficiencies can be obtained from 
an internal-combustion engine, this type of valve 
mechanisifi has certain disadvantages, which have, 
however, not been sufficient to cause it to be 
superseded. One of these disadvantages is the 
liability of the valve to break when the engine 
is running under full load for considerable lengths 
of time on end. Another disadvantage is the 
noise set up by the cams and tappets, which are 
used to lift the valve from its seat. Several types 
of mechanically operated valve, which do not 
suffer from these disabilities, have been proposed 
and experimented with, but the only two really 
successful alternative systems of valve mechanism 
are those which are used on the Daimler and 
Argyll cars respectively. On the former the 
engine is of the Silent-Knight type, and this is 
also employed on the French Panhard, the Belgian 
Minerva, the German Mercedes, and the British 
Siddeley-Deasy, the B.S.A., and a large number 
of American vehicles. In this engine the valves 
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consist of two concentric sleeves, which are placed 
between the piston and the cylinder wall. Each 
of these valves is separately operated by an 
eccentric and crank driven by a shaft, which runs 
at half the speed of the engine. They each 
contain admission and exhaust ports, which are 
adapted to be brought opposite one another, and 
to establish communication between the combustion 
chamber and the carburettor, or with the exhaust 
pipe at the correct time, by means of the action 
of the eccentrics. 

It will be realized that as these valves slide 
upon one another they set up no noise. 

A further advantage is that owing to the 
peculiar motion imparted by the eccentrics, the 
opening and closing of the valve ports is effected 
very rapidly, so that the cylinder has no tendency 
to be starved of mixture at high speeds. The 
Knight engine holds all records for durability as 
far as running continuously under full load is 
concerned, but has never achieved any distinction 
in high-efficiency racing work, although the number 
of its devotees for touring cars is certainly in- 
creasing every year. 

The Argyll single-sleeve valve engine com- 
prises a mechanism which achieves exactly the 
same end in a different manner. In this case 
only one sleeve surrounds the piston, and, as 
before, lies between it and the cylinder wall 
proper. It is moved up and down by a small 
crank, which also imparts to it a rotary motion, 
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so that any point on the valve actually describes 
an ellipse, and for this reason the engine is 
sometimes called an elliptical valve motor. Ports 
are cut in the sides of the cylinder above the 
piston, and these are brought into register with 
ports in the sleeve valve at the correct times for 
opening and closing the inlet and exhaust. This 
engine has shown itself capable of doing some 
very fine speed work at Brooklands. 

Section XVIII. — Electric Lighting Dynamos; 

Working Principles and Variety of Types 

Described 

No apology is needed for including a description 
of the lighting dynamo amongst the other connec- 
tions of the petrol motor, for as a source of light, 
which is necessary on practically all cars, electricity 
has practically secured pride of place, and in course 
of time must become a standard fitting. Over any 
other form of illuminant electricity has great 
advantages, as it is perfectly steady under all 
conditions, is actually cheaper to maintain, and 
gives a greater optical efficiency. It also enables 
the lamps to be lit without requiring any one to get 
out of the car. Electric lighting dynamos for 
motor-car work are quite a specialized product, and 
differ from the commercial lighting dynamo in this 
respect that they must be capable of giving a 
practically constant output of current, irrespective 
of the speed at which they are being driven. They 
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would be useless if the volume and pressure of the 
current were continually changing. In some 
dynamos, notably the C.A.V., which was the first 
to show that electric lighting for cars was a practical 
possibility, an ingenious use is made of certain 
reactions which occur in a dynamo when part of 
the armature wiring is short circuited, and by this 
means the output of current is kept practically 
constant at all speeds of rotation above a certain 
point. In other cases a centrifugal governor is 
employed, which limits the maximum speed at 
which the dynamo can be driven, constant output 
being thus attained in a purely mechanical manner. 
In other cases a special form of resistance, either in 
the shape of a coil or of a trembler, is introduced, 
so as to prevent the dynamo passing more than a 
fixed charge to the storage batteries. The latter are 
used in all systems, in order to prevent any damage 
to the lamps, which would probably occur if the 
dynamo were caused to light them direct, and also 
to provide current for them when the engine is at 
rest and the dynamo not in action. 

Section XIX. — Self-starters: How These 
Labour-saving Appliances Work 

It is only within the last year or two that atten- 
tion has been given to increasing the comfort of 
motorists by providing an adequate means for 
automatically starting the engine, in place of the 
laborious and even dangerous starting handle. 
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For this great improvement we owe thanks to 
American designers, who have shown themselves 
far less conservative than their European cousins in 
regard to providing devices for increasing the com- 
fort and convenience of the car user. The most 
popular type of engine starter is the electric, which 
is particularly convenient because it can be so easily 
used in conjunction with an electric lighting outfit, 
the current for it being provided by the lighting 
dynamo. 

The electric motor generally turns the engine 
through the agency of a cog wheel and a rack cut 
in the rim of the flywheel, and is set in motion by 
pressing a switch. Means are provided to throw it 
completely out of action when the engine has already 
started. In some designs the pinion and rack has 
its place taken by a friction roller working on the 
flywheel. 

In addition to the electric type, there are other 
self-starters, notably the Wolseley and the Sun- 
beam, both of which employ compressed air. In 
each case the engine is adapted to drive an air 
compressor pump, which fills a strong steel bottle 
with air at very high pressure. In the case of the 
Wolseley, this compressed air is directed into the 
engine cylinders by means of a special form of 
distributor valve, and thus sets it in motion, whilst 
in the Sunbeam arrangement a separate three- 
cylinder starting engine is provided, which turns 
the petrol motor through a pinion and rack cut on 
the flywheel. 
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Other forms of self-starter have been introduced, 
and have had a limited vogue, amongst which may 
be mentioned one or two of the clockwork type, 
which are adapted to be fitted quite easily to exist- 
ing engines in the place of the starting handle. In 
these devices a long clock spring of great power is 
employed to spin the engine for a few revolutions, 
and an ingenious gear is embodied, by means of 
which the engine winds up the spring as soon as it 
has run under its own power. 

Of the three forms of starter there is no doubt, 
however, that the electric type will eventually 
supersede all others, principally because it will run 
an engine for upwards of twenty minutes on end, 
and is sufficiently powerful to drive the whole car 
along if the bottom gear is engaged. This means 
that if the petrol tap should have been carelessly 
turned off, or the ignition switch not left on, these 
faults can be remedied before all the starting power 
is wasted. 

Furthermore, electricity, in addition to lighting 
the car, can be employed for warming it in winter 
and cooling it by means of a ventilating fan in 
summer. It is also useful for artificially heating 
the carburettor, for cigar-lighters, etc., and will 
probably come into extensive use as an agency for 
effecting gear changes, operating the clutch, and 
applying the brakes. At all events this at least 
comes within the range of distinct probability. 


CHAPTER IV 

SOME TYPES OF PETROL CARS 

1. Cars from £iis to £2^0 : The G.W.K.— The Ford-The Q-=; Standard 

-The Singer light car-The Overland 

2. Cars up to £sSO : The 12 h.p. Rover 

3 * >> The 16 h.p. Sunbeam 

4 * >> )> The 16/20 Wolseley— The 25 h.p. Vauxhall The 

Cadillac 

5- Luxury cars: The Rolls-Royce— The 38 h.p. Lanchester— The 30/36 
six-cylinder Siddeley-Deasy 

I T is manifestly impossible with the many hun- 
dreds of different makes of car at present on 
the market to deal with more than a very small 
proportion of representative types in a chapter 
devoted to the consideration of the state to which 
automobile design has been brought, and it is there- 
fore proposed to deal in some detail with a few 
notable chassis. There is, of course, an almost 
infinite number of gradations between the light car, 
with its tiny little engine and two-seater body, and 
the large vehicle of 50 h.p., that whisks along with 
a huge limousine body as though it had no load 
at all. It has therefore been thought advisable to 
divide this long range of cars into five repre- 
sentative classes; i. Cars from ;^ii5 to £ 250 - 
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2. Cars up to ;^350 ; 3. Cars up to ;^^400 ; 4. Cars 
up to i'sso ; 5. Luxury cars. 

I. Cars from ;^ii5 to ;^25o 

In this section the two representative makes 
taken for illustration are the G.W.K. and the Ford. 

The Ford car, which is in certain respects 
America’s most important achievement in auto- 
mobile design, comes nearer to being a universal 
car than any other that has been ever put upon 
the market. It is found doing all kinds of service 
in all corners of the globe, and has undoubtedly 
done more to bring motoring within the grasp of 
the man of small means than any other design. 
It is sometimes wondered why other countries 
could not produce a car on similar lines. The 
answer is simply that although they have the 
manufacturing facilities and the supplies of raw 
material, etc., are equally available as in the 
United States, they have not at command so 
enormous a public ready to consume the major 
portion of their output. 

The G. W.K. Car . — This vehicle was one of 
the first to appear on the market as a com- 
promise between the motor-cycle type of vehicle 
and the large car, but unlike many others which 
were evolved for the same purpose, it is designed 
on quite distinctive and individual lines, embracing 
many points of exceptional interest. Two radical 
departures from ordinary accepted design lie in the 
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fact that the engine is not placed under the bonnet 
in front, but at the back of the driver’s seat, and 
that the transmission is by means of a variable 
friction disc. In regard to the latter, it has long 
been sought by motor engineers to provide a 
thoroughly satisfactory friction drive, as this system 
offers so many advantages in point of simplicity and 
ease of construction. It may, however, be said that 
the G.W.K. is the first vehicle so fitted to attain 
any great popularity, and also that it is the first of 
its kind to show that friction drive, when properly 
designed, is at least the equal of any other type of 
transmission for light cars. 

Before proceeding to describe the vehicle in 
detail, it is as well to point out that one great 
advantage of the fact that the engine is placed 
amidships and not in front, is that the weight of the 
car is very evenly distributed, and in fact there is 
more on the rear wheels than on the front, which is 
exactly as it should be. Moreover, the fact that 
the seats do not have to be placed far back to allow 
plenty of leg room behind the engine results in their 
being situated almost midway between the front 
and rear wheels, so that the maximum of comfort 
is assured to the passengers. This is a very im 
portant point, and apart from its proved reliability 
and hill-climbing efficiency there is no doubt that 
much of the G.W.K. popularity is attributable to 
this point. The frame is of pressed steel of U- 
section, sharply narrowed in front to give a large 
steering lock to the front wheels. It terminates in 
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front in a cross-member, which serves to support the 
radiator, which is of the vertical tube type, imme- 
diately behind which is the steering pillar and its 
connection and the pedals through which the car 
is controlled. The engine is carried a little to the 
rear of the centre of the frame, and is stoutly 
supported on two cross-members. It is of the 
two-cylinder type, having a bore and stroke of 
86x92 mm. and a R.A.C. rating of 9-2 h.p. It is 
fitted with a balanced crank shaft, with the cranks 
set at 180 degrees, and a notable feature is that 
this shaft runs on ball-bearings. The cam shaft is 
driven by a silent chain, and the whole of the valve 
mechanism is adequately enclosed. The magneto 
is driven by chain, and the carburettor, which is a 
Solex, giving automatic action at all speeds, is 
carried in such a position as to enable a supply of 
warm air to be drawn through a box surrounding 
the exhaust pipe. The lubrication system is ex- 
tremely simple and works on the splash principle, 
the crank chamber being fed with oil from the tank 
by means of a hand pump, which is worked so 
often as is necessary to maintain a practically 
constant level of oil, into which dippers on the con- 
necting rods splash, the resultant spray being directed 
to all moving parts. Since the radiator is in the 
front of the car, and the engine in the middle, it is 
obvious that thermo-syphon cooling cannot be em- 
ployed, and a centrifugal pump is therefore fitted, 
which ensures that the engine keeps cool under all 
conditions. The crank shaft being set at right 

I . 


114 


THE COMPLETE MOTORIST 


angles to the plane of the frame, the starting handle 
is at the side of the car instead of being in front, 
and the flywheel rotates in the same plane as the 
road wheels. 

In the G.W.K. there is no clutch or gear box 
of the accepted form. The flywheel is of large 
diameter, and fitted with a perfectly smooth surface, 
which acts as a friction disc. At right angles to 
this is another friction disc, the edge of which is 
lined with a special material which can easily be 
replaced should any undue wear occur. This 
second friction disc is mounted on a castellated 
shaft, which allows it to be moved nearer or farther 
from the centre of the flywheel, thus providing an 
infinite number of different gear ratios from maxi- 
mum to minimum. As a matter of fact the gear 
lever which operates this movement is furnished 
with five notches, giving four forward speeds and 
one reverse. The action of a clutch is furnished by 
means of a pedal, upon pressing which the driven 
friction disc is drawn out of contact with the flv- 
wheel so that the engine runs perfectly free. The 
shaft on which the driven disc is mounted is, of 
course, lengthways with the car frame, and termi- 
nates in a universal joint, through which the power 
is transmitted through a cardan shaft to the rear live 
axle. In order to allow for the driving shaft not 
being central in the chassis, the differential is 
mounted very much nearer the off-side wheel than 
the near-side wheel, but this, of course, makes no 
difference to its compensating action. The final 
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drive is by bevel, and the torque reaction of the 
axle is sustained by a special tubular member 
mounted on the axle casing, and extending forward 
to the cross-member, to which it is articulated. In 
front the suspension is by semi-elliptic springs, and 
in the rear quarter-elliptic or grasshopper springs 
are used. These serve to take the driving effort of 
the back axle, as well as to support the weight of 
the car. They give very easy riding under all 
circumstances. The steering is by a large hand 
wheel working the front wheels through a rack and 
pinion. It gives very easy handling, but is, of 
course, not entirely irreversible, though with a car 
of a low weight, such as is the G.W.K., this matter 
is of no very great importance. The wheels all 
round are of the wire spoked type, furnished 
with 650 X 65 mm. tyres. The hand brake, 
which is operated by a tubular side lever in 
the usual way, takes the form of expanding shoes 
in the rear-wheel hub drums, and therefore 
follows ordinary car practice, but the foot brake 
is on quite novel lines, which are rendered ex- 
ceedingly simple by the arrangement of the 
friction transmission. There is no separate brake 
pedal, the clutch pedal acting in this capacity 
when it is fully pressed down. When this is done 
it first takes the driven friction disc out of contact 
with the flywheel, and then forces a brake drum 
carried on the same shaft as the disc against a fixed 
shoe attached to the frame. One thus has an 
extremely efficient and simple form of counter-shaft 
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brake, which imposes the minimum strain on the 
transmission generally. The front axle is of 
tubular construction, and is very light and strong. 
The complete vehicle is equipped with a very neatly 
designed two-seater body complete with scuttle 
dashboard and high side doors. Although the 
car has what appears to be a bonnet, this is 
really only a cover for the compartment in which 
the driver and passengers have their feet, and 
between which and the radiator is another com- 
partment allowing a full draught of air to pass 
through the latter and emerge at the sides of the 
bonnet. 

Access to the engine is obtained through a folding 
flap immediately behind the seats, and behind the 
engine compartment in the tail portion of the body 
is a commodious tool locker. A neat hood and 
wind screen are fitted, and the appearance of the 
car is very taking indeed. The wheel base is 
7 feet 7 inches, the wheel track 3 feet 9 inches, 
overall length 10 feet 6 inches, and the overall width 
4 feet 8 inches. The price of the G.W.K. car com- 
plete with hood, screen, lamps, and horn is 170 
guineas. 

The Ford Car . — Since only one type of chassis 
has been made for the last ten years, and since 
such alterations as have taken place in it have been 
limited to improvements in material and trivial 
details, the makers of the Ford car can justifiably 
claim that no car in the world has been so much the 
subject of specialized attention. The Ford was 
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the first vehicle to be put upon the market with a 
specification that could compare with that of a large 
car, and in this class it has for long set a standard 
of quiet running, comfort and other admirable 
qualities, that has succeeded in making it the most 
popular car in the world. Upwards of three- 
quarters of a million vehicles of this make are 
now running, and as the present output of the 
factory is now over three hundred thousand a 
year, the immense scope of this car will be 
realized. It differs from all European solutions 
of the cheap car problem in having what is 
relatively quite a large engine. This, however, is 
neither expected nor intended to give a very high 
rate of working efficiency, but the fact that it is of 
large proportion ensures that it can give a reasonable 
output of power even after long use, when a more 
highly efficient engine of smaller size would have 
begun to feel the effects of wear and tear very much 
more. In like manner the Ford does not pretend 
to be a fast car. Occasionally it can be accelerated 
up to about 40 m.p.h. and even more, but gene- 
rally speaking it is designed to run at a maximum 
of 30 m.p.h., and the power which the engine gives 
at low speeds enables a very good average speed 
to be maintained without unduly pushing it under 
unfavourable conditions. The engine is a four 
cylinder, with the cylinders cast en bloc, and is rated 
at 20 h.p. The bore and stroke are respectively 
3I X 4 inches. The crank shaft is supported on 
three bearings, and for the sake of ease in production 
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the cylinder casting and the upper half of the crank 
chamber which supports the crank-shaft bearings are 
in one piece. A particular feature of the Ford 
engine design is that the cylinder heads are detach- 
able, giving at once access to the valves, pistons, 
and the water jackets. This is an extremely good 
point, because it enables carbon deposit to be very 
freely and easily cleaned away without requiring 
the engine to be completely dismantled as is 
necessary in the ordinary course of events. The 
valves are all on one side, and are actuated by a 
gear-driven cam shaft which is contained inside the 
crank chamber. Both the exhaust manifold and 
the inlet pipe are on the same side of the engine, 
and the latter is fed by a carburettor of extremely 
simple design. The cooling is on the thermo- 
syphon principle, and a belt-driven fan to assist 
the draught through the gilled tube radiator is 
inounted in front of the engine, where it is driven 
direct from the crank shaft. The carburettor 
is adjustable by a milled nut, which projects 
through the dashboard, and enables the mixture 
to be altered in richness as required by 
circumstances. 

Not the least interesting feature of the Ford 
chassis is its unique ignition system. The magneto 
is of the low-tension type, that is to say, it generates 
current which is passed to the sparking plugs 
through the medium of a high-tension coil, which 
converts the low- tension current into a high-tension 
discharge at the plugs. The magneto is, however. 
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of an entirely different type to that which is used 
on all other cars, for it forms part and parcel of the 
flywheel. 

It is not necessary in a work of this nature to go 
into the fullest details of this interesting construc- 
tion, and it suffices, therefore, to say that the same 
principle as in the ordinary magneto is used, but 
that the arrangement of the parts is different. The 
apparatus is extremely simple and reliable. The 
coils which are used in conjunction with the magneto 
are mounted on the dashboard within reach of the 
driver, and are of the trembler type. An 
interesting point is, that it is possible to use the 
Ford magneto as a dynamo for the purpose of 
lighting electric lamps, though this is not recom- 
mended by the makers. When, as is quite 
frequently done, an ordinary high-tension magneto 
is fitted to the car, the Ford magneto is generally 
used very efficiently for this purpose. Behind the 
flywheel, which also contains the magneto as before 
noted, is the two-speed gear, which is of the epi- 
cyclic type, and works upon the principle which has 
already been described in a previous chapter. 
When the gears are changed there is no sliding of 
pinions into mesh, as these are constantly working 
freely together. There are three trains of meshed 
pinions, and the action of the gear change is simply 
to bring one set into use as required. There are 
two speeds forward and one reverse, all of which 
are operated by three pedals carried in the sloping- 
footboard in the usual way. The pedal on the right- 
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hand side applies the foot brake to the counter-shaft, 
and this member is also incorporated with the 
gear box. The middle pedal operates the reverse 
gear, and can be used as a brake in case of emer- 
genc)''. The pedal on the left-hand side acts as a 
clutch, and also operates the low and high forward 
gears in conjunction with a hand lever. The latter 
when placed in a vertical position holds the pedal 
in such a position that the clutch, which is of the 
multiple-disc type, is out of action, and it is in this 
position that the engine runs free. If the driver 
presses the pedal forward with his foot, he engages 
the low gear by means of the epicyclic train oi 
pinions, and conversely if he allows the pedal to 
come back he engages the high gear, but the high 
gear cannot be engaged unless the hand lever above 
referred to is pushed forward. In other words, the 
hand lever simply acts as a catch to hold the speed 
pedal in a central neutral position. It, however, 
performs the secondary function of throwing on the 
brakes contained in the rear-wheel hub drums, and 
therefore acts as an ordinary hand-brake lever. It 
is difficult indeed to imagine any more economical 
or simple arrangement than this. The control of the 
engine is effected by two levers placed underneath 
the steering wheel. These work in ratchet seg- 
ments, and control respectively the throttle opening 
and the advance and retard of the magneto. There 
is no accelerator pedal of the ordinary kind. Be- 
hind the epicyclic gear box is a large universal joint 
contained in a spherical housing, wdtich serves as a 
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front anchorage of the tube surrounding the pro- 
peller shaft. This tube sustains the driving and 
torque stresses, and is a rigid forward extension of 
the back axle casing. 

Before leaving the engine a word must be said 
in regard to its lubricating system. This is 
simplicity itself. The whole of the working parts 
inside the engine are lubricated on a splash system 
with the bottom half of the crank chamber serving 
as a reservoir. The oil, after being splashed on to 
the cylinders, cam shaft, pistons, gudgeon pins, etc., 
returns to the reservoir through a filter, and at the 
same time a certain amount is allowed to pass 
through the gear box to the propeller shaft and its 
parts. The flow of oil is maintained by the action 
of the flywheel, the periphery of which dips into 
the oil supply and flirts it up into a distributing pipe. 
Suitable grease cups are mounted on all the points 
of the chassis that require occasional lubricating. 
The back axle is remarkably strong and light, and 
is undoubtedly one of the finest pieces of automobile 
design that has yet been put on the market. The 
filial drive is by bevel, and a bevel type of differential 
is also used. It is undoubtedly in a large measure 
due to the design of this axle that the Ford car is so 
exceptionally light on tyres. The petrol tank is 
carried under the front seats, and supplies the 
carburettor by gravity, the latter being placed low 
down to ensure a good supply on hills. The spring- 
ing system of the Ford is, like so many of its other 
features, quite unique. Instead of the springs being 
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four in number, and placed lengthways on the 
chassis, there are only two spring's, each half 
elliptic, and they are placed across the frame 
immediately above the front and rear axles to which 
they are suitably articulated. In order to restrain 
them moving to and fro in front, the front axle is 
connected to the frame by triangulated radius rods, 
which ensure that it moves up and down only in a 
fixed plane, whilst in the rear the combined radius 
and torque rod provided by the propeller shaft casing 
acts in exactly the same manner. This type of 
springing has the advantages of lightness and 
economy in production, and it certainly produces 
a very reasonable amount of comfort. Quite a 
number of cars since the introduction of the Ford 
have adopted the transverse spring for the front 
axle, though very few have attempted to use it for 
the back. Another interesting point is the steering 
gear. This is carried out by a wheel operating 
“ Ackermann-mounted ” front wheels in' the usual 
way, though the ordinary form of worm and sector 
gear box is dispensed with. The Ford steering is 
as a matter of fact not irreversible, but the lightness 
of the vehicle makes this no serious disadvantage. 
In order to get a geared-down effect, so that the 
requisite amount of movement of the steering wheel 
to move the front wheels through a given arc is 
greater, a small epicyclic gear box is mounted at the 
top of the steering pillar, where it is very neatly 
placed so as to be out of the way and submitted 
to the least possible stress. This gives a geared- 
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down effect, which makes the Ford steering com- 
mendably easy. 

In regard to the equipment of the Ford car, it is 
not to be expected that either as a two-seater or as 
a four-seater the body-work is of the most luxurious 
type, but it is at least practical, serviceable, and 
capable of lasting a very long time, providing reason- 
able care is taken of it. The equipment includes 
a double screen, two electric headlights and three 
acetylene lamps, a hood, and a speedometer. All 
the details are very well and strongly made. The 
dimensions of the car are: wheel base 9 feet 
4 inches, wheel track 4 feet 8 inches, clearance at 
lowest point 10 inches, standard wheels are 30 
inches in diameter, fitted with 3 inch tyres in 
front and 31 inches in the rear. The weight in 
touring trim is 13I cwt. The price of the Ford 
car as a two-seater is 1 5, and as a five-seater 
£12^. A landaulet town car is marketed at 
;^i75, and in each case the body-work is as 
standardized as the chassis itself. 

T/ze 9‘5 Standard . — The Standard light car made 
its appearance amongst the earliest of the light cars 
which were put on the market, conforming generally 
to large-car design, and it is one moreover which 
has been extremely successful in reliability com- 
petitions. The chief points of this machine are 
briefly as follows : A four-cylinder engine, a single- 
plate clutch, with a very light driving plate giving 
sweet engagement and making gear change ex- 
tremely easy, a three-speed gear box with gate 
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change, a substantial back axle with overhead worm 
drive, long and easy springing, and carefully designed 
coach-work. 

In regard to the last named, the makers have 
realized very wisely that however small the chassis 
may be, the body must of necessity conform to the 
size of average human beings. The dimensions of 
the body-work of the 9*5 Standard have, therefore, 
been based on the requirements of two occu- 
pants of rather more than average size. Plenty of 
leg room is also provided. The frame is of pressed- 
steel channel section, and is slung fore and aft on 
long half-elliptic laminated springs. Those in the 
rear, instead of having the usual link shackles at the 
tail end, are furnished at this point with double 
helical spring shock absorbers, which make the 
riding very comfortable over rough and pot-holed 
roads. The engine has four cylinders cast /J/or, 
the valves are all on one side, and the cam shaft is 
driven by silent chain. The bore and stroke are 
respectively 62 x 90 mm., giving a cubic capacity 
of 1,088 c.c. Cooling is maintained on the thermo- 
syphon principle, the water jackets and leads being 
of generous proportions, as also is the gilled tube 
radiator. Behind the radiator is a two-bladed fan, 
driven by belt from the crank shaft, and a notable 
point in the design of the cooling system is the easy 
passage for water, which is furnished underneath the 
valve pockets. The flywheel is fitted with vaned 
spokes, and as it runs close to a long under shield 
extending almost to the gear box, it very consider- 
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ably enhances the draught induced through the 
radiator, so that the car can be driven for long 
distances up-hill and in traffic without the least fear 
of boiling taking place. A Zenith carburettor is 
fitted, and the inlet passage is cast integral with the 
cylinders. A short pipe leads up from the car- 
burettor to the centre of this passage, whilst the 
exhaust manifold is bolted on to the cylinder ports 
in a neat and easily detachable manner. A par- 
ticularly interesting and good point in the design of 
the Standard engine is the fact that the valve chest, 
which is covered with a quickly detachable plate, 
accurately fitted so as to retain oil, is in direct com- 
munication with the base chamber, so that oil which 
is splashed about in the latter for the lubrication 
of the pistons, etc., also is splashed on to the valve 
stems and guides. These parts, therefore, are 
constantly and adequately lubricated, and there is 
no doubt that this arrangement, simple as it is, con- 
siderably enhances the quiet and efficient working of 
the motor, and at the same time reduces wear to a 
minimum. 

The ignition is furnished by a high-tension mag- 
neto, driven by the same chain that operates the 
cam shaft from the front end of the crank shaft. 
A good point is the fact that adjustment for this 
chain is provided for in a very simple manner, by 
means of a plate on the timing gear case, which 
carries the bearing of the magneto driving spindle. 
This can be moved laterally, so that the slack of 
the chain, when this develops in course of time. 
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can quickly be taken up. The magneto is con- 
trolled by a spark advance lever, giving a variable 
ignition point. Very careful attention has been 
given to the question of lubrication, a matter which, 
in connection with a light car engine revolving at 
very high speeds, is of the utmost importance. 
Below the crank chamber base is a sump, con- 
taining a considerable supply of oil, and attached 
to the outside of this chamber is a small casing 
containing an eccentric vane pump driven by the 
cam shaft. This pump draws oil from the sump 
through a large filter, and forces it direct to the 
crank-shaft bearings, and also to two troughs which 
are cast in the base chamber, and are situated 
below each outside pair of cylinders. The dippers 
which catch the oil in these troughs, instead of 
being as usual carried on the connecting rods, are 
fitted to the webs of the crank shaft. After being 
splashed on to the pistons, valve gear, gudgeon 
pin, etc., the oil runs back into the sump through 
a strainer of large area, situated between the two 
before-mentioned troughs, and a certain amount 
is allowed access to the distribution chain at the 
front of the crank case. In order that the driver 
may ascertain that the oiling system is working 
properly, a small indicator is mounted on the 
dashboard. Should the hand of this indicator 
point to “danger,” the driver knows that he must 
stop the engine and replenish the sump with oil. 
From the motor the drive is taken by a plate 
clutch to the gear box. This plate clutch consists 
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of a single disc, carrying a working surface of 
ferodo, which is held between two metal discs by 
helical compression springs, which ensure that 
when the clutch is in action there is no end thrust 
on the crank shaft or its bearings. The springs 
which hold the clutch members together are fur- 
nished with guide studs, but these do not have to 
take the drive as larger studs are fitted for this 
purpose. Provision is made for inserting a little 
lubricant between the plates should they show 
any tendency to engage too fiercely. The clutch 
is operated by a simple toggle arrangement, by a 
pedal which pushes the inner plate away from the 
inside of the cover plate against the antagonism 
of the springs. Behind the clutch is a short shaft, 
flexibly jointed at each end. This transmits the 
power to the gear box. The latter provides three 
speeds forward and a reverse, the changes of ratio 
being operated by means of a gate lever. The 
top gear ratio is 4-6 to i, and the low gear 15 to 
I , an 3 a good feature is the fact that on the direct 
drive, namely, the top gear, the engagement is 
effected through dog clutches. The propeller shaft 
which conveys the power to the back axle is of 
the open variety, and is furnished with a universal 
joint at each end. In both cases these joints are 
of the cross-pin type, and of substantial design, 
and they are carefully encased in spherical metal 
covers, which contain a supply of lubricant and 
keep out dust. At the rear of the gear box is the 
foot brake, which takes the form of two external 
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shoes furnished with renewable ferodo linings 
applied to a drum of good diameter. The 
Standard vehicle is one of the few light cars 
possessing a counter- shaft brake, which is at once 
smooth working and very rapid in action. 

The back axle is a sturdy piece of work, and 
contains an overhead worm and a bevel type of 
differential. Provision is made for easily filling 
up the casing containing these two components 
with lubricant. The rear wheel bearings which 
are carried on extensions of the axle sleeves are 
adapted to take very heavy side thrusts as well as 
journal loads. The hand brake operates internally 
expanding shoes in the rear-wheel hub drums, in 
accordance with the usual practice. The steering 
arrangements are on rather uncommon lines. A 
worm and segment gear is adopted, but instead 
of the arm being placed in a vertical plane, the 
box is turned over so that the arm is in a horizontal 
plane. Furthermore, instead of its being connected 
to the off-side front wheel, it is connected across 
the frame to the near-side wheel, which is in turn 
connected to the former by the usual tie-rod. This 
arrangement has the advantage of eliminating to 
a large extent errors in steering, due to the varying 
angularity of a short steering rod under the action 
of the springs. The wheels are of the detachable 
steel type, fitted with 700 X 80 mm. tyres. In 
connection with the rear axle design, it may be 
pointed out that the torque and driving stresses 
are sustained by the front halves of the rear 
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springs, an arrangement which is found to work 
very adequately in practice. The wheel base is 
7 feet 6 inches, the track 4 feet, and the weight 
complete with body about 12 cwt. The equipment 
comprises hood, screens, lamps, and a very well 
selected and adequate assortment of tools and 
spare parts. The price of the vehicle is ^195, 
plus a temporary advance of 5 per cent. 

The Singer Light Car. — Particular interest 
attaches to the Singer vehicle for two reasons. 
First because it was the first of its kind to be put 
upon the market, and thus to show that it was 
possible at the price asked for many so-called cycle 
cars to build a really well-designed vehicle on large 
car lines, and secondly, because it has always been 
to the front in competitions. In the Harrogate 
trials organized by the Royal Automobile Club, a 
Singer car won the prize for the best all-round 
performance, and in addition it performed in a 
very notable manner in the strenuous Austrian 
Alpine Tour. It has also put up many notable 
performances on the track, and is altogether one 
of the most successful light vehicles that has ever 
been produced. Generally speaking, its design 
offers but few novel points, but there is at least 
one important one, namely, that the gear box is 
combined with the back axle, very considerably 
simplifying the frame design, and effecting a reduc- 
tion in weight, though it must be pointed out that 
this method of construction increases the unsprung 
weight of the back axle. The frame is, as usual, 
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of pressed steel, and has a wheel base of 7 feet 
6 inches, a wheel track of 3 feet 6 inches, an 
overall length of 10 feet 6 inches, and an overall 
width of 5 feet. The engine is supported directly 
upon it, there being no sub-frame, and has four 
cylinders, which are cast in pairs. The bore and 
stroke are 63 X 88 mm., giving a total cubic 
capacity of 1,096 c.c. The circulation of the water 
takes place on the thermo-syphon principle, in 
conjunction with a gilled tube radiator of pleasing 
design. Behind this is a four-bladed fan, working 
at a high speed, and driven by belt from the exten- 
sion of the cam shaft. This fan absorbs very little 
power, but it practically ensures that no boiling 
takes place under the most arduous conditions of 
service. The engine is perhaps the only light- 
car four-cylinder motor which has its cylinders 
cast in pairs. This undoubtedly is slightly more 
expensive, but it has this advantage, that if at 
any time it is necessary to take the cylinders 
down, this work is very much facilitated and 
lightened. The valves are all on the same side, 
and all interchangeable. They are operated by 
a cam shaft, which is gear driven, the whole 
of the distribution gear being contained inside a 
crank chamber, which has cast aluminium webs 
extending each side to form a tray between the 
motor and the frame to which it is attached. The 
exhaust pipe manifold is bolted on to the cylinders, 
and the inlet pipe is also external. The carburettor 
is carried on the side of the engine, opposite to that 
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on which the valves are placed, and the induction 
pipe curves over the cylinder castings, its unusual 
length serving to promote a better atomization of 
the mixture. The carburettor is a Claudel, and 
is controlled by an accelerator pedal in conjunc- 
tion with a lever carried on the steering wheel. 
The ignition is by a high-tension magneto gear 
driven from the cam shaft, and furnished with a 
fixed ignition point. The carburettor is supplied 
from a tank carried in the scuttle dashboard. The 
engine is furnished with automatic lubrication, a 
supply of oil being contained in the sump below 
the crank chamber, which is forced by means of a 
direct-acting pump to the three main bearings of 
the crank shaft, and also to troughs underneath 
the big ends, whence it is splashed on to all the 
moving parts. The clutch is a leather-faced cone 
of the internal type, carried inside the flywheel, 
which is of large diameter to ensure even running. 
Immediately behind the clutch is a large universal 
joint, forming the head of the long propeller shaft, 
which extencls from this point right back to the rear 
axle. 

On joining the latter it is furnished with another 
enclosed universal joint, which also telescopes to 
allow for the relative motion caused by the axle 
being pivoted on the front pins of the rear half- 
elliptic spring. The back axle is of a particularly 
ingenious design, as whilst being quite neat and 
small, it contains as before noted the three-speed 
and reverse gear box as well as the final trans- 
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mission. The whole of the gears and the bevel 
drive are lubricated together through an easily- 
got at oil filler at the back of the axle casing. 
Change of gear is effected by a gate lever carried 
in the usual place immediately beside the driver’s 
seat. The selector mechanism is carried on a cross- 
member level with this lever, and from thence 
connecting rods operate the gear-striking levers 
on the axle. The selector mechanism is protected 
from dust and mud by a metal plate. The rear 
axle is furnished with a torque member, which 
relieves the springs of any stress other than that 
occasioned by supporting the weight of the car 
and sustaining the drive of the axle. With this 
form of design it is clear that the counter-shaft 
brake is not easily arranged for, and therefore 
both foot and hand brakes are accommodated in 
the rear-wheel hub drums. Both are of the 
external expanding type, and are worked through 
a compensating arrangement, which ensures that 
both rear wheels receive as nearly as posssible the 
same braking stress under all conditions. The 
springing of the Singer car is enhanced by the 
fitting of enclosed elastic shackle shock absorbers 
at the rear end of the springs, these serving to 
account for small irregularities in the road surface. 
The body-work is extremely neatly designed and 
well constructed, its handsome lines being empha- 
sized by the fitting of domed mud-guards and 
valances between the running boards and the body- 
work. The screen is of the single folding type. 
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and a neat hood is fitted. At the rear of the body 
is a large boot for carrying luggage. In addition 
to the standard model Singer light car, which is 
priced at £21^, a de luxe model is also made, 
differing only from the former in having a com- 
plete electric lighting set fitted in place of the 
oil acetylene lamps. The dynamo is very neatly 
mounted on the engine, where it is chain-driven 
from the same shaft which actuates the magneto. 
This fully equipped model is priced at £22'^. A 
coupd model with dynamo is also supplied at ;^28o. 

The 1 5/20 h.p. Overland . — This is one of the most 
successful American cars, and it would be difficult 
to imagine a vehicle coming at anything like the 
same price which could be more fully equipped in 
every possible way. Unlike many other American 
cars which have sold in considerable quantities in 
Great Britain, the Overland is a success in its own 
country, as well as abroad, proof positive of the fact 
that no precautions have been left undone to make 
it as practical and satisfactory in its working as its 
specification is complete on paper. Like many 
other American machines, the Overland does not 
pretend to be a racing vehicle. According to 
European standards, and taking into consideration 
the dimensions of the engine, it is comparatively 
slow, but on the other hand it must be borne in 
mind that the large engine is deliberately never 
allowed to give its maximum output of power, and 
therefore long life of the working parts and freedom 
from falling off in efficiency is ensured, no matter 
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how carelessly it may be driven by its owner. On 
the other hand, by the use of a fairly large engine in 
conjunction with a moderately low-geared ratio, one 
has a combination which ensures that very good 
average speeds can be maintained over all sorts of 
country, without unduly pushing the car when 
favourable conditions offer. The frame of the car 
is a straight-through construction of channel-section 
steel. Upon the front of it the engine is mounted 
underneath the bonnet, in the accepted manner. A 
rather unusual feature of the motor is that its four 
cylinders are each cast separately complete with the 
water jacket. This enables the cylinders and 
pistons to be very readily got at for purposes of 
cleaning when carbonization occurs. The valves 
are all on one side, and interchangeable, and the 
whole of the distribution gear which drives the cam 
shaft is contained inside the upper half of the 
aluminium crank chamber. The exhaust and inlet 
manifolds are fitted externally, and the latter sup- 
ports a Stromberg automatic carburettor. These 
two manifolds are held in position by four quickly 
detachable yokes, allowing them to be very easily 
removed when necessary. The valve guides and 
springs are not fitted with any cover, but they 
contain adjustable tappets, and work extremely 
quietly. The cooling of the engine is carried out 
on the thermo-syphon principle, the pipes being of 
very large diameter, and sharply inclined. A gilled 
radiator of large capacity is used, and behind it is a 
six-bladed fan, belt driven from the crank shaft. A 
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ready means is furnished for adjusting the tension 
of the fan belt to guard against a slip. A Dixie 
high-tension magneto is fitted, and is carried on 
the side of the engine opposite to that of the 
valves, where it is driven through a flexible 
coupling by gears contained in a casting form- 
ing part of the crank shaft. The lubrication is 
effected in the usual manner, a large supply of 
oil being carried in the sump, and after filtration 
forced to troughs under all the bearings, of which 
there are five to the crank shaft, by a pump 
driven through screw gearing from the tail end of 
the cam shaft. A revolving fan indicator on the 
dashboard shows the correct working of the 
system to the driver. The bore and stroke 
of the engine are respectively loi X 115 mm., 
and the R.A.C. rating is therefore 25'6 h.p., 
thus bringing the car into the 6 guinea tax. 
One of the principal features of the Overland is 
its equipment, which includes a six-volt Autolite 
electric lighting and self-starting installation. 

The dynamo and the motor for this purpose are 
separate units ; the dynamo is mounted on the 
near side of the engine and is driven by silent 
chain, while the motor is mounted on the off side 
and driven direct on the flywheel by means of 
gearing, and is automatically thrown out of action 
when the motor starts. The dynamo gives an 
adequate supply of current to the accumulators, 
which are automatically kept fully charged. The 
control of the engine is effected through an 


136 


THE COMPLETE MOTORIST 



accelerator pedal and throttle, and ignition advance 
levers are fitted to the steering wheel. The 

gear box of the Overland car is carried on the 
back axle, or rather forward extension of the 
differential casing, and therefore the main universal 
joint is immediately behind the clutch, which is 
of the internal leather cone type, mounted inside 
the flywheel. The back axle assembly is fur- 
nished with a long tube, which encloses the 
propeller shaft, and which at its forward end 
spreads out into a fork piece, which is sup- 
ported on bearings mounted on a substantial 

cross-member immediately behind the clutch. By 
this means the whole of the driving stress, as 
well as the torque reaction, is conveyed directly 
to the frame, leaving the springs free to support 
the load. The universal joint is thoroughly en- 
closed in a spherical housing, which contains an 
adequate supply of lubricant for the pins. Another 
special feature of the Overland car is the fact 
that it is furnished with central control. The 

gear and brake levers, instead of being under the 
drivers right hand, are in the middle of the car, 
and are operated by his left hand. At first sight 
it may seem as though this was somewhat in- 
convenient, but actually on the road it only takes 
a few moments for a driver who is used to the 
more accepted arrangement to become accustomed 
to this form of control, which has the advantage 
of doing away with a number of toggle joints, etc., 
and thus saving a considerable amount of weight. 
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to say nothing of expense. The three-speed and 
reverse gear box is operated through a gate lever, 
and a commendable point in its design is that 
the shafts, which are mounted on ball-bearings, are 
very short and stiff. The final drive is by bevel 
gear, which is completely enclosed in the differ- 
ential case. The latter is furnished with a large 
detachable lid, so that it can be easily inspected. 
This arrangement of the gear box necessitates the 
placing of both brakes direct on the back wheels. 
A single drum is used on each hub, and the foot 
brake consists of internally expanding shoes, 
working against the internal periphery of this 
drum, whilst the hand brake contracts bands 
working on the outside of the same drum. These 
brakes are very powerful, the drum being of large 
diameter. The springing in the rear is by three- 
quarter elliptic springs slung under the axle, and 
in the front by semi-elliptics. The wheel base is 
8 feet lo inches, and the wheels and tyres are 
815 X 105 mm. These are of the quick detachable 
variety, being furnished with easily demountable 
rims and a spare rim is supplied. The steering gear 
is of the worm and sector type, and is furnished 
with provision for adjustment at all points. The 
steering wheel itself is 18 inches in diameter. The 
Overland car at the price of ;i^^i98 includes a 
very well designed body, together with a full 
equipment, including the lighting and self-starting 
installation already described. The body-work is 
extremely comfortable, and is furnished with a 
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one-man hood, and with a wind screen which is 
adjustable to any position. Quickly attached side 
curtains are also supplied. The rest of the equip- 
ment includes large diameter head lamps and tail 
lamp, speedometer, electric horn, foot-rest for the 
rear passengers, rug rail at the back of the front 
seats, and a full outfit of tools. 

2. Cars up to .^350 

The 1 2 h.p. Rover . — -The 1 2 h.p. Rover car 
is a worthy representative of the class which 
during the last few years has grown deservedly 
and increasingly popular, and provides a useful 
mean between the comparatively large and the 
small light car. The Rover and other vehicles of 
this type is capable of taking quite luxurious two- 
and four-seater touring bodies, and where the 
conditions of work are light may be satisfactorily 
fitted with a small landaulet. It is reasonably 
fast, combines tolerably high engine efficiency 
with quietness and comfort in operation, and at 
the same time is light on tyres and consumes a 
comparatively small amount of petrol. The engine 
is of the four-cylinder type, having a bore and 
stroke respectively of 75 X 130 mm. It is thus 
rated by the Treasury formula at 13 '9, but no 
doubt quite easily gives a b.h.p. output of double 
this figure when accelerated. The four cylinders 
are cast in one block, and are off-set in relation 
to the crank shaft, so that when the explosion 
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occurs above the piston, and the latter is at the 
top of its stroke, the crank shaft is in the position 
to convert this energy very rapidly into a turning 
movement on the flywheel. 

The crank shaft is supported on three bronze 
bearings, which are lined with anti-friction white 
metal. The valves, which are of the poppet type, 
are all on the left-hand side of the engine, and 
are actuated by a single cam shaft, which is 
driven by a silent chain from the front end of 
the crank shaft. A second chain serves to drive 
the high-tension magneto, which supplies current 
for ignition, and both these chains are enclosed 
in a weatherproof case, which is kept constantly 
supplied with lubrication. 

The circulation of water is maintained by a 
water accelerator, in conjunction with a flat 
radiator fitted with a large number of tubes. 
The magneto is mounted on a platform cast on 
to the side of the aluminium crank chamber 
opposite to the side of the engine on which the 
valves are placed. On each side of the crank 
chamber a flat extension of the casting is 
arranged, so as to form a tray between the 
chassis frame members and the engine base. 

Lubrication of the working parts of the motor 
is carried out on a simple and efficient plan. The 
oil supply is contained in the sump below the 
crank chamber, and a simple gear pump of the 
pinion type draws oil therefrom, and passes it 
direct to the main bearings which support the 
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crank shaft, and also to a series of troughs under- 
neath the big ends, which troughs are kept at a 
constant level. As the crank shaft turns round, 
spoons or dippers forming an extension of the 
connecting rods below the big ends splash the oil 
out of the troughs over the working parts of the 
motor, and ensure that a constant stream of 
lubrication is fed to them, whether the volume of 
oil in the containing vessel or sump is large or 
small. The exhaust pipe emerges directly from 
the water-cooled cylinder casting, and where it is 
inside the latter is efficiently jacketed with water, 
which helps to cool the hot exhaust gases and 
lessen their volume before they are passed to the 
silencer, thus securing an absence of back pressure 
with the maximum silencing effect. The inlet 
pipe is integrally cast into the cylinder block, and 
the carburettor is clamped on to the side of the 
cylinder on the side opposite to that on which 
the valves are fitted. 

The fact that the gas passes through a trans- 
verse pipe surrounded by the hot-water jacket of 
the cylinders, ensures the thorough vaporization of 
the petrol, and also very considerably neatens the 
appearance of the engine, as no external pipe of any 
kind is used. The carburettor employed is of the 
S. U. type, particulars of the principle of which have 
already been given in an earlier chapter. Suffice it 
now to say that this carburettor works on an auto- 
matic system, whereby the area of the petrol jet, 
and the amount of air supplied for the mixture, is 
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varied according to the suction of the engine upon 
a compensation piston, which again is dependent 
upon the amount of throttle opening. 

The engine control is effected primarily through 
an accelerator pedal, which operates the throttle, in 
addition to which there are two levers on the 
steering wheel, one of which applies to the ignition 
advance of the magneto, whilst the other serves to 
set the throttle in such a position that when the 
accelerator pedal is released and flies back to its 
limit, the engine is still supplied with a small 
amount of gas, which keeps it turning over quietly 
and sweetly. 

Attention to the engine is practically reduced to 
the filling up of the oil tank. For this purpose a 
strainer and conical-shaped filler are fitted on the 
side of the crank chamber, and a neat overflow tap 
is fitted to the sump or oil container in such a way 
as to prevent the latter being filled too high, which 
would result in too much lubrication being given to 
the pistons and cylinder walls and consequently in 
the engine smoking. 

It will be easily understood that if the supply of 
oil is too great, much of it is wasted by being burnt 
up inside the combustion chamber, and when this 
occurs a deposit of carbon is formed on the cylinder 
walls and piston head, which prevent the proper 
radiation of heat to the water jacket, and is liable to 
set up pre-ignition, owing to particles of the carbon 
becoming incandescent and igniting the mixture 
before the proper time. 
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At the rear end of the engine is a flywheel of 
large diameter, which contains a simple design of 
single-plate clutch. This is operated in the usual 
way by a pedal, and is adapted to exercise no 
end thrust when the clutch is in action. The gear 
box forms a separate unit to the engine, and is 
independently suspended from the chassis frame, to 
which it is attached by two cross-members. This 
gear box is of the selector type and gives three 
speeds forward and reverse, the gear changes being- 
operated through a gate lever. 

The gate quadrant, and the pivot on which the 
lever works, are supported directly from the gear 
box by casing by means of an aluminium exten- 
sion, instead of being rigidly connected to the 
chassis frame. This ensures that should a road 
inequality be met with, vyhich distorted the last 
named, no strain is imposed on the change-speed 
gear mechanism, so that gears can always be put 
in and taken out with perfect facility. 

The gear-box shafts run on ball-bearings, and 
a supply of lubricant in the form of a thick oil 
or grease is given to the pinions periodically by 
removing the lid of the gear box which is detach- 
able. Between the clutch, which is entirely closed, 
and the gear box is fitted a universally jointed 
coupling shaft, which ensures that all the shafts 
work perfectly freely, even should the main frame 
be slightly out of alignment as the result of an 
accident. 

Immediately behind the gear box, and rigidly 
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supported by it, are two contracting brake shoes, 
which take effect on a large diameter brake drum 
attached to a rearward extension of the gear shaft. 
This brake is operated by a pedal. Contained 
inside the brake drum is a cardan or universal 
joint, forming the forward end of an unenclosed 
propeller shaft, which transmits the power to the 
back axle through the medium of a second cardan 
joint. 

The back axle, which is worm-driven, is fitted to 
the rear half-elliptic springs in such a way that the 
front halves of the latter serve to take the driving 
thrust from the road wheels, whilst the torque is 
sustained by a tubular member, which extends 
forward from the back axle casing, and is attached 
to the frame cross-member (which supports the 
gear box) by means of a spring joint. This spring 
is introduced to prevent any harshness being caused 
when the clutch is let in quickly and the load has 
to be taken up rapidly. Since by this arrangement 
the back axle moves up and down in an arc struck 
from the pins, to which the forward ends of the 
road springs are attached, it follows that with this 
motion the propeller shaft must be provided with 
some sliding joint to enable it to take up lost 
motion. Such a joint is embodied in the universal 
coupling immediately in front of the back axle, this 
joint being fitted with a leather casing, which allows 
a certain amount of freedom of movement without 
permitting the ingress of dust or mud. A filler cap 
is placed in an accessible position on the differential 
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casing, so that the back axle lubrication can be 
replenished from time to time. 

The hand brakes take effect direct on the rear- 
wheel hub drums, and consist of internal expanding 
metal to metal shoes. These are operated through 
a balance gear or compensating lever, which ensures 
that an equal pressure, and therefore an equal 
amount of friction, is imparted to both wheels when 
it is desired to pull the car up quickly. Most of the 
braking is, of course, done on the foot brake, which 
being on the propeller shaft has its own balancing 
gear in the differential axle. 

The 12 h.p. Rover car is sold complete either in 
the two-seater or four-seater form, the body-work 
being notable for its comfort and the excellent 
quality of its finish. In the equipment of the car 
a complete electric lighting outfit is included, and 
consists of a 12 volt Rotax dynamo, which supplies 
a set of batteries, which in turn gives current for 
two head-lights, two side lamps, and a tail lamp. 
Detachable artillery wheels, with a spare wheel, 
are also part of the standard equipment, which 
includes a cape cart hood and a single wind screen. 
The wheel base of the Rover car is 9 feet 8 inches, 
the track 4 feet 2 inches, and the length over all 
14 feet. The weight of the chassis is 14 cwt., 
and that of the complete car approximately 
22 cwt. The space available for body-work is 
7 feet 2 inches. The maximum speed is round 
about 50 m.p.h. 

The price of the two-seater is ^^331 and of the 
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four-seater There is also a coupd model 

for £4.2$ and a landaulette at £475- 

3. Cars up to ;i^400 

The 16 h.p. Sunbeam , — The 16 h.p. Sunbeam 
is particularly interesting, because it attained 
spontaneous success immediately it was put on the 
market, and also because its design and construction 
are largely the outcome of a strenuous and deliber- 
ately upheld racing policy. Before dealing with the 
touring car it may be as well to point out that 
Sunbeam racing cars, which were only specialized 
editions of the standard 16 h.p. model, attained a 
sweeping success in the 1912 Grand Prix Race, 
held in France, when it finished first, second, and 
third in the large class limited to vehicles of 3 litres’ 
capacity. Since then a Sunbeam car has won the 
British Tourist Trophy Race, held in the Isle of 
Man, and various models have accounted for a 
large number of international records set up at 
Brooklands. Although the 16 h.p. Sunbeam car is 
only one of three models, one may say that in this 
case one sees the results of specialization as carried 
out in the British manner, for practically no altera- 
tions of any note have been made in the chassis 
during the last two or three years, except in regard 
to small details, some variation in the design of 
which has been dictated by lessons learnt in racing. 
One of the principal features of the 16 h.p. Sunbeam 
engine is that it belongs to the long-stroke class. 
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The bore is 8o mm. and the stroke 150, so that 
although it is rated at 15-9 in the R.A.C. formula, it 
is easily capable of giving something like three times 
this power when fully accelerated. In fact, the 
racing models of this engine, which only differ from 
the standard in having more lift to the valve, a 
slightly higher compression, and lighter reciprocat- 
ing parts, have been made to give over 80 h.p. on 
the brake. In spite of this large output of power 
the Sunbeam engine is nevertheless pleasingly 
docile and easily controllable, and it does its work 
with an absence of harshness that is fine testimony 
to the excellence of design and material employed 
in it. 

The cylinders are cast mono bloc, and have their 
axis off-set in relation to the crank shaft, so that 
full advantage is made of the turning effort when 
the piston is at the top of the stroke. They are 
completely water-jacketed, and the cooling water 
is circulated by means of a rotary centrifugal pump. 
This is driven by the right-hand end of a cross- 
shaft, which is set athwart the cam shaft, and driven 
by it through the medium of screw gearing. The 
other end of the same shaft drives the high-tension 
magneto, which is furnished with an advance and 
retard lever. The cam shaft, which is contained in 
the crank chamber, and supported on ball-bearings, 
is driven by a silent chain, and the cams are cut 
solid in the shaft itself. The valves are side by 
side and of the same size. They are covered in 
with detachable aluminium dust-proof panels and 
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are furnished with adjustable tappets. A rather 
unique point of the Sunbeam design is that the 
valves are inclined in relation to the cylinder, thus 
slightly reducing the area of the combustion chamber, 
and so helping to promote the thermal efficiency of 
the engine to an appreciable extent. The top half 
of the aluminium crank chamber carries the whole 
of the mechanism of the engine, the bearings 
supporting the crank shaft being firmly bolted to it. 
The bottom half merely acts as an oil well. In 
order to simplify the construction of the motor, the 
oil ducts used in conjunction with the forced-feed 
oiling system are cast integrally into the crank 
chamber itself, so that external pipes are done away 
with. The crank shaft is of selected high tensile 
steel, with a bearing between each throw. The 
connecting rods are of H -section steel and their big 
ends are lined with white metal. The pistons are 
specially lightened, so as to give smooth working, 
at the same time allowing very high rates of revolu- 
tion to be attained with the minimum of vibration. 
They are fitted with three rings, and are made in 
such a manner as to obviate any warping due to 
the accumulation of heat. A complete system of 
forced-feed lubrication is employed. Immersed in 
the oil carried in the sump, which forms the bottom 
of the crank chamber, is a gear-driven oil pump, 
which sucks the lubricant through a filter from the 
containing vessel and forces it to the main crank- 
shaft bearings through a series of ducts. From 
thence it passes through the hollow crank shaft to 
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the big end bearings, from which it exudes in the 
form of a fine spray, which is thrown on to the 
pistons, gudgeon pin, cam shaft, and distribution 
gear. An oil indicator to show the proper working 
of the system is mounted on the dashboard, and 
consists of a small plunger, which is forced up by 
the pressure of the oil against the action of a spring. 

The carburettor is a Claudel, and is clamped 
direct on to a flange cast on the side of the engine 
opposite to that on which the valves are situated. 
The inlet pipe is entirely enclosed inside the motor 
casting, so that it is thoroughly jacketed. The 
petrol tank is attached to the rear end of the frame, 
and supplies the carburettor by air pressure, this 
being furnished by a positive air pump mounted on 
the side of the crank chamber and operated by the 
cam shaft. In order to keep the motor as cool as 
possible, the exhaust manifold, which is bolted on 
to the cylinder casting, is furnished with deep 
radiating flanges, and there is a belt-driven fan 
placed immediately behind the honeycomb radiator. 
The clutch is of the leather to metal cone type, and 
is completely enclosed in the flywheel. It is par- 
ticularly efficient and simple in design. A number 
of small springs are fitted under the leather lining, 
which give it an exceedingly smooth and progres- 
sive engagement. It is easily adjusted by hand, 
and is fitted in such a manner that no end thrust is 
put on either the engine or the gear bearings when 
the clutch is in engagement. A short flexibly 
jointed shaft furnished with a quickly detachable 
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coupling piece leads from the clutch to the gear box. 
The latter is suspended at three points to the cross- 
members of the frame, so that any distortion of the 
last named does not affect the alignment of the 
gear-box shafts themselves. These are as short 
as possible, so as to be free from whip, and are 
mounted on large diameter ball - bearings. Four 
speeds forward and a reverse are provided, and 
these are operated by a change-speed lever working 
in a gate quadrant. A safety catch is provided to 
prevent the gear being put into reverse inadvertently. 
The gear box is exceptionally strong, as the whole of 
the aluminium casing is a single casting with the 
exception of the lid, and it is thus perfectly oil 
proof. Immediately behind the gear box is a foot- 
operated counter-shaft brake. This is of very large 
diameter, and is of the internal expanding shoe type. 
The drum against which the surfaces take action 
has a series of radiator ribs turned in its outer 
periphery, so as to get rid of the heat of friction as 
quickly as possible. The shoes are expanded by a 
cam arrangement, the shaft of which is mounted in 
the gear box, and a complete adjustment is provided 
so that all wear can be rapidly taken up. Inside the 
brake drum is the housing for the main universal 
joint at the head end of the propeller shaft. There 
is another universal joint at the tail end, and the 
shaft is of the open type. At the tail end also there 
is a plunging or telescopic joint, so that all the 
strain, except the driving torque, is relieved from 
the propeller shaft and its bearings. Both these 
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universal joints are thoroughly enclosed in metal oil- 
retaining cases. 

The rear axle or differential case containing the 
bevel gear, differential gear box, and live axle is a 
malleable casting, into which are pressed strong 
steel tubes, which extend sideways and take the 
bearings of the road wheels. The driving shafts 
are thus only exposed to the strain of rotating the 
wheels, and not of supporting the load of the car. 
Heavy ball-bearings are used throughout. The 
torque reaction of the back axle is taken by a special 
torque member spring-supported from one of the 
cross-members of the frame, whilst the driving 
thrust is sustained by the forward half of the rear 
springs. These latter are of the three-quarter 
elliptic type, and incorporate a large number of 
leaves. The steering is by worm and sector, and 
all parts subject to wear are provided with a simple 
form of adjustment. The road wheels are shod with 
815 X 105 mm. tyres, and are of the Sunbeam de- 
tachable type. All are interchangeable, and the 
self-locking device used for holding them on the 
hubs is very simple and efficient. The control of 
the car is effected by an accelerator pedal and by 
throttle and ignition levers on the steering-wheel, 
also by the usual clutch and brake pedals and hand- 
brake lever. 

A special feature of the Sunbeam car is the body- 
work fitted to it as a standard. This is built 
throughout in the Sunbeam Company’s own works, 
and represents a step forward in carosserie design. 
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One important point is, that the front seats are 
adjustable fore and aft, so that drivers of different 
heights can equally well be suited. This is con- 
trolled by a screw action, which is quite easy to 
work. The one-man hood, which can be erected 
or closed down in a few moments, instead of 
being mounted on a framework of wooden sticks, 
is built up on a base of light steel tubes, which are 
stronger and at the same time lighter and of more 
pleasing appearance. The price of the Sunbeam 
chassis complete with mud-guards and detachable 
wheels is ;if385. 

4. Cars up to .^550 

The 16/20 Woheley . — It would be difficult to 
select a better representative of British design as 
applied to the 90 mm. or 20 h.p. type of car 
than is offered by the 16/20 Wolseley, the product 
of the largest motor manufacturing concern in the 
British Isles, and moreover one that has been 
associated with the automobile industry since its 
very inception. The 16/20 Wolseley is un- 
doubtedly an extremely popular car, because it 
strikes a happy medium which is suitable for all 
kinds of work. Whilst not too heavy for a com- 
fortably luxurious two-seater, the chassis is equally 
well-fitted to carry a moderate-sized limousine. 
Moreover, it is reasonably fast, a sound hill-climber, 
quiet in running and easy to handle, and of the 
utmost proved reliability. To the vast majority 
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of the motoring community these qualities appeal 
more strongly than mere speed, and it is obvious 
that the object of the Wolseley designers has 
been to obtain the greatest possible luxury in road 
travel consistent with the production of a car at 
a moderate price. A rather interesting feature 
about the Wolseley car is that it is from first to 
last practically the product of a single firm, as the 
steel incorporated in the chassis construction is 
manufactured by Messrs. Vickers, Ltd., who are 
the proprietors of the Wolseley Motors, Ltd. 
The frame is, of course, of pressed steel, and a 
feature of its design is that it is practically 
straight throughout, there being only a slight 
insweeping of the front to give a good steering 
lock and a small rise at the rear to carry the 
frame over the axle. This construction simpli- 
fies the fitting of the body-work and promotes 
great strength. The engine is mounted on the 
frame direct, and the axis of the crank shaft is 
inclined downwards towards the rear, so that when 
the car is loaded there is a straight line drive from 
the engine to the back axle, thus reducing to a 
minimum the work of the universal joints and 
tending to increase the all-round efficiency of the 
transmission. The engine, the bore and stroke 
of which are 90 X 1 2 1 mm., has its cylinders cast 
in pairs. The circulation of water through the 
jackets is effected by a pump, which, together with 
the magneto, is placed at the side of the engine, 
where it is driven by chain from the chain-driven 
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cam shaft. The latter operates the valves, all of 
which are of the same size and on one side of the 
motor. They are fitted with adjustable tappets, so 
that the clearance between the valve stem and 
the cam can be regulated to take up wear, and 
the whole of the mechanism is enclosed by detach- 
able aluminium panels, which render it dust-proof. 
The exhaust and inlet pipes are separate to the 
motor, and are fixed on by an arrangement of 
simple stirrups, which make them readily detach- 
able. The inlet pipe itself is double branched, the 
branch to each pair of cylinders being cast integrally 
with the water jackets. The carburettor is of the 
S.U. type, manufactured under licence by the 
Wolseley Company. Behind the honeycomb 
radiator is a large fan driven by belt from an 
extension of the shaft which actuates the magneto 
and water pump. The arrangements for lubricating 
the engine are very thorough, the action being 
entirely automatic. The engine base forms a 
reservoir for the oil supply, and bridging this 
reservoir are narrow troughs into which splash 
the dippers on the connecting rods. The main 
bearings of the crank shaft, which are three 
in number, also have troughs formed over them. 
These are directly fed with oil under pressure, 
and a further branch pipe delivers oil on to the 
cam shaft and _ magneto chains contained in the 
aluminium housing at the front end of the engine. 
The circulation of oil is effected by a rotary pump 
driven through skew gearing from the cam shaft. 
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and mounted on the side of the engine. This 
draws oil from the reservoir through a gauze 
strainer, and delivers it to the distribution pipes, 
and also to an oil drip indicator mounted on the 
dashboard. When the engine is running, a con- 
tinuous streaiB of oil is visible throug'h a small 
window. A drain plug is fitted in the crank 
chamber, so that the oil reservoir can easily 
be emptied, whilst for replenishing with lubricant 
a filler with a gauze strainer is provided on the 
side of the engine in an accessible position. Suffi- 
cient oil is carried to last from three to four 
hundred miles. Carried on the side of the engine, 
and driven direct through a special cam on the cam 
shaft, is a small positive air pump, which provides 
pressure for the petrol supply, which is fed to the 
carburettor from a tank carried at the rear of the 
chassis. The clutch is of the multiple-disc type, 
with metal to metal surfaces running in oil, and 
is entirely contained in the flywheel. It exercises 
no end thrust when conveying the drive. Imme- 
diately^ behind it is a universally jointed shaft, 
transmitting the power to a gear box, which pro- 
vides four forward speeds and one reverse, the 
fourth speed being a direct drive. This gear box 
is supported by two cross-members, which sustain 
it on three points, so that frame distortions are not 
communicated to its shafts. A clutch stop, which 
slows down the revolving discs when the clutch 
is disengaged, facilitates gear changing ; this is 
effected by the usual form of gate lever with a 
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safety catch to prevent the driver accidentally 
getting into reverse gear. The whole of the 
selector mechanism is enclosed inside the gear box 
itself, all the shafts of which are short and stiff, 
and run on ball and roller bearings. 

Immediately behind the gear box is the foot 
brake. This is a very powerful affair of the 
locomotive type, consisting of two contracting 
shoes operating on the periphery of a drum 
fitted to the gear-box counter-shaft. This brake 
works equally well whether the car is running 
backwards or forwards, and is furnished with a 
means of adjustment at all points, so that any slack 
due to wear can quickly be taken up. The brake 
drum carries at its rearmost side a globular housing 
containing the main universal joint, which is of the 
cross-pin type, and thoroughly protected against the 
ingress of dust and mud. The cardan shaft is 
open, and terminates at its rear end in a combined 
universal and telescopic joint, which like the upper 
joint is entirely cased in with an oil-retaining cover. 
Worm drive is used for the final transmission, the 
worm being placed underneath the differential so 
as to ensure perfect lubrication under all conditions. 
Its casing is provided with an easily got at lubricant 
filler, and there is also a large inspection cover at 
the top of the differential case. Steel tubes which 
form side extensions of the differential casing carry 
the bearings on which the road wheels revolve, the 
internal driving shafts being submitted to none of 
the strain of carrying the weight of the car, but 
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only to a torsional stress. The driving thrust from 
the axle is conveyed to the chassis through the 
front portion of the rear cantilever springs, whilst 
the torque reaction is taken by an articulated 
arm, which proceeds forward from the differential 
casing, and is pivotted in the front to the main 
cross-member of the frame, which supports the 
gearbox. This torque rod relieves the springs and 
the universal joints of any strain when the car is 
being started. The suspension is in front by half- 
elliptic and in the rear by cantilever springs. A 
special feature in this connection is that the pivot 
blocks of the springs are connected together by a 
rod which proceeds transversally across the frame 
from one to the other. The idea of this system is 
to prevent rolling, which it is claimed to do very 
effectually. Special attention is devoted to the lubri- 
cation of all the shackles. The front axle is an 
H-section girder of great robustness, and the 
stub axles are, although neatly designed, extremely 
strong. The steering is of the worm and segment 
type, and means are provided for taking up any 
wear that may occur. Both in the front wheels 
and in the rear Timken roller bearings are used, 
which are capable of withstanding a lateral thrust 
as well as a journal load, and they are also adjust- 
able. The rear brakes, operated by hand, are of 
the internal expanding variety, consisting of double- 
acting shoes, which are expanded inside the rear- 
wheel hub drums. These are actuated through 
rods provided with a compensating mechanism by 
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a hand lever carried immediately beside the gear- 
change lever. The steering wheel is fitted with 
hand ignition and throttle levers. A particular 
feature of the Wolseley chassis is the fact that it 
is furnished with a very sturdy aluminium dash- 
board, which helps to rigidify the frame, and which 
certainly contributes very much to the appearance 
of the finished car. This aluminium dashboard 
supports the instruments, such as the oil indicator, 
the air-pressure gauge, the electric light switch- 
board, etc., and also acts as a stiffening bracket 
for the steering pillar. The chassis is turned out 
complete with an electric dynamo, switchboard and 
battery, ready wired for the application of the usual 
head, side, and tail lamps. The dynamo is mounted 
at the side of the clutch shaft, and is driven by belt 
from a pulley mounted on the clutch casing, so that 
it is at once out of the way and quite easily get- 
at-able. The wheels are of the Rudge Whitworth 
detachable wire pattern, fitted with 815 X 105 mm. 
tyres for cars with open bodies and 820 x 120 mm. 
for cars with closed bodies. The dimensions of the 
chassis are 1 1 feet i inch, the track 4 feet 6 inches, 
the overall length 14 feet 10 inches, and the overall 
width 5 feet 7 inches. The range of speed on the 
top gear, on the level, is from 7 to 45 m.p.h., 
though various rear-axle ratios are fitted up to 
suit different types of body. The 16/20 Wolseley 
chassis can be equipped at a small extra charge 
with an electric starter. This starter is of the 
same make as, and is worked in conjunction with. 
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the lighting system. The starter operates by a 
friction contact with the periphery of the flywheel, 
the control being by pedal. 

The price of the standard 16/20 Wolseley car 
complete with body, hood and screen, horn and 
full kit of tools, and fitted with electric lighting 
equipment, and detachable wheels with tyres, is 
.^^520. 

The 25 h.p. Vauxhall . — This is another good 
type of general utility car, slightly larger than the 
Wolseley model previously dealt with. It has estab- 
lished a great success as a weight-carrying chassis 
with remarkable powers of acceleration, and notable 
for hill-climbing and silent running on the top 
gear. In a modified form, and with the same engine 
dimensions, a sporting type model of the same size is 
made, and known as the Prince Henry type. This, 
it will be remembered, was one of the first British 
cars to participate in the Prince Henry tour. We 
propose, however, to deal only with the standard 
model. The frame is of pressed steel, cambered 
over the rear axle to facilitate the use of low side 
doors to the body-work, and inswept forward of the 
dashboard, so as to admit of the widest possible 
steering lock. The springs upon which it is hung 
are of the semi-elliptic type all round, and are of 
good length, and fitted with a large number of 
leaves. The engine, the dimensions of which are 
95x140, has its cylinders cssX mono bloc, thus 
securing the maximum rigidity, and ideal conditions 
for the thermo-syphon cooling, which can take 
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place freely should the pump circulation fail from 
any cause. A notable feature of the engine is its 
clean design, coupled with a very ready accessi- 
bility of all parts. The valves are all disposed on 
the left-hand side of the engine, and their tappets 
and springs are encased by two detachable alumi- 
nium panels. The front cross-member of the frame 
is so dropped that the cam shaft with its bearings 
may be readily withdrawn for inspection without 
disturbing more than a minimum number of parts. 
Cooling is on the thermo-syphon principle, in con- 
junction with a honeycomb radiator of characteristic 
design. Behind the latter is an eight-bladed fan 
of large diameter, driven by belt from the magneto 
shaft. The cam shaft is chain-driven, and the same 
chain operates the high-tension magneto. This is 
mounted on the same side of the engine as the 
valves, with the accessibility of which, however, it 
does not interfere. The carburettor is a White 
and Poppe, bolted direct on to the cylinder casting, 
on the side opposite to the valves, a special feature 
of the Vauxhall design being that the induction 
pipe is contained almost wholly in the cylinder 
casting, and consequently is kept thoroughly warm, 
with a considerable gain in respect of acceleration 
and petrol economy, through the mixture being 
better atomized. The water circulation pump 
above referred to, instead of being mounted on the 
side of the engine, forms practically an integral 
part of the cylinder casting, and is driven by the 
same belt which operates the cooling fan. The 
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crank case is an aluminium casting, and supports 
the entire weight of the crank shaft on five bearings, 
which are of white metal. The lower portion of 
the crank chamber merely acts as an oil reservoir. 
The whole of the crank-shaft bearings can be 
readily inspected by removing two aluminium doors 
in the side of the crank case. Very strong claims 
are made for the efficiency, reliability, and economy 
of the Vauxhall lubrication system. A supply of 
oil is carried in the sump. A plunger pump, driven 
by a ball-bearing eccentric on the rear end of the 
cam shaft, dips into a filter chamber in the oil sump, 
and draws up oil, which is forced through a series of 
branch pipes to the main crank-shaft bearings, and 
thence through the hollow crank shaft to the 
connecting-rod big ends. The entire pump and its 
valves can be readily detached from the motor. A 
gauge on the dashboard indicates the pressure of the 
lubrication system, and the level of the oil in the 
sump is indicated by a float fitted at the rear end of 
the crank case. After its journey round the circuit 
the lubricating oil returns into the sump, is filtered 
and pumped round again. The filter is in the form of 
a tray with a gauze bottom, and may be withdrawn 
from the front of the engine for purposes of clean- 
ing. Forming part of the oil pump is an air- 
pressure pump, which keeps up pressure for the 
supply of petrol to the carburettor from the tank at 
the rear of the chassis. The whole of the engine 
and gear box is mounted on a sub-frame, which 
makes all of the parts very accessible. The clutch 
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is of the multiple-disc type, combined with the 
flywheel. It can easily be dismantled without 
disturbing either the engine or the gear box. The 
latter provides four forward speeds and a reverse, 
with a direct drive on top. The pinions are so 
arranged that the reverse gear is out of mesh 
while the forward ratios are engaged. All the 
shafts are carried on ball-bearings, and the pinions 
are mounted on castellations. The clutch shaft is 
furnished with flexible couplings. Behind the gear 
box is a large internal expanding brake, the drum 
of which serves to carry the outer part of the main 
universal joint. Adjustments are provided at all 
points of the brake mechanism. The transmission 
is by an open propeller shaft to a bevel-driven back 
axle, this shaft being universally jointed at each end. 
A separate torque member is provided to sustain 
the reaction of the axle under a driving stress, 
whilst the thrust is transmitted through the forward 
part of the half-elliptic springs. The steering gear 
is adapted to require a minimum of effort on the 
part of the driver, and the worm gear is completely 
circular so that when wear takes place fresh surfaces 
can be offered to the worm pinion. The rear brakes 
are like the counter-shaft brake, of the internal 
expanding type, and are operated through rods 
supported on knuckles, which prevent whip occur- 
ring. The dashboard is of aluminium. The price 
of the Vauxhall 25 h.p. chassis is £5iS> including 
dynamo lighting set, engine starter, five wheels and 
five tyres, speedometer, watch and two number plates. 
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The Cadillac Car . — Few developments in auto- 
mobile design during recent years have been 
more interesting — or more sudden- — than the ten- 
dency which some American constructors have 
exhibited for the multiplication of cylinders. 
Hitherto they, perhaps more than any European 
makers, have specialized almost exclusively on the 
four-cylinder engine, and except in a few cases 
their attempts to make “sixes” have not been 
altogether successful. At the same time the stan- 
dard of luxury in America is as high, if not 
higher, than it is elsewhere, and their manufac- 
turers have not been unaware of the demand that 
has sprung up for “something better.” This has 
crystallized into the production of eight-cylinder 
vehicles in some little quantity, and there is more 
than a little likelihood that before long there will 
be some examples of the twelve-cylinder engines on 
the market. This type has, of course, been used 
with considerable success by the Sunbeam Com- 
pany in a racing machine, but hitherto has been 
confined otherwise to aeronautic work. This eight- 
cylinder proposition is particularly interesting. De 
Dion Bouton have for some time made two 
distinct eight-cylinder models, and at the beginning 
of the war Metallurgique, Ltd., also were making 
one of this type, but the first car in America 
to embrace this principle was the Cadillac. This 
make has always been a favoured one in this 
country; and it is perhaps not too much to say that 
the Cadillac more than any other American car 
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caused European engineers to realize that, when 
they chose do so, the United States could make a 
fine car and one that admitted no superior in point 
of reliability and completeness. As a matter of 
fact the Cadillac was the first automobile to come 
over to Europe completely equipped with an 
efficient self-starting and electric lighting outfit, and 
it has indeed been twice awarded by the Royal 
Automobile Club that blue ribbon of the motoring 
world — namely, the Dewar Trophy — an award 
which is given to that which represents the highest 
automobile progress in current design. 

The general lay-out of the chassis conforms to 
standard in every respect, the frame being of the 
deep-section pressed-steel type. The engine con- 
sists of two pairs of mono bloc cylinder castings, 
four in each block. These are mounted on the 
crank-case at an angle of ninety degrees with one 
another, and the water jackets are cast integral with 
the cylinders. This in itself is a notable departure 
for the Cadillac design, as hitherto the cylinders 
have been separate and fitted with spun copper 
water jackets. A single cam shaft, driven by 
silent chain from the crank shaft, actuates all the 
sixteen valves, which are placed opposite to one 
another. The inlet pipe is integral with the 
cylinder casting, but the exhaust manifold is bolted 
on externally. The circulation of water is main- 
tained separately through each block, there being 
two water pumps, carried at either end of a cross- 
shaft m the front of the engine, which is driven 
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through skew gearing direct from the crank shaft. 
A particularly good point in the construction of 
the cylinders is that each has a detachable plug 
in the head, which enables carbon deposit to be 
very easily removed when necessary. The whole 
of the valve mechanisrn is neatly enclosed against 
the ingress of dust, etc., and the only disadvantage 
about it is that owing to the valves being close 
together and facing one another, also to the 
presence of other gear in between them, they are 
not by any means accessible. This, however, is 
more or less unavoidable with the eight-cylinder 
type of engine. 

A forced-feed lubricating system is adopted, and 
the pump for this purpose located at the front of the 
crank-case. It draws lubricant from the crank-case 
and delivers it under pressure to the main bearings 
and also to the connecting rod bearings. A 
separate feed is also provided to the cam shaft, 
and the remainder of the motion, such as pistons, 
gudgeon pins, etc., are attended to, the excess of 
oil which comes from the bearings being hurled 
on to them. An interesting point in connection 
with the pistons is that multiple rings are fitted, 
that is to say, there are three rings in each groove, 
and these rings are pinned together to prevent 
individual rotation so that their slits never come 
opposite one another. 

The engine is fitted with a complete lighting, 
starting, and ignition installation. This is effected 
by a combined electrical machine, which is 
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mounted on the right-hand side of the engine 
crank chamber. It acts both as a motor and 
a dynamo, and rotates the crank shaft through 
a rack cut in the rim of the flywheel, into which 
a pinion is brought into mesh upon pressing a 
starting button mounted on a dashboard, and also 
pushing the clutch pedal out of engagement. 
When the button is pressed, the armature of the 
motor generator turns very slowly, and this enables 
the gear pinion to mesh with the gear teeth and 
the flywheel. When the clutch pedal is pressed 
right out, the full power is applied, and the motor 
is rapidly started up. Upon releasing the clutch 
a solenoid is disengaged, which throws over a 
switch, the effect of which is immediately to convert 
the motor into a dynamo, which charges the batteries, 
and through them supplies current for the lamps 
and the secondary ignition. This is of the dual 
kind, worked in conjunction with a single high- 
tension distributor. Up to about 300 r.p.m. of 
the engine the ignition current comes from the 
storage battery. Above that speed it comes from 
the generator, this function being performed entirely 
automatically, so that a fat spark is assured at the 
very lowest engine speeds. It is claimed that this 
system has considerable advantages, therefore, over 
the ordinary high-tension magneto. An auxiliary 
ignition circuit is furnished by six dry cells, and these 
are used for starting and emergency. The automatic 
spark advance is another feature which characterizes 
the ignition system of the Cadillac. This is accom- 
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plished by means of a governor device, which alters 
the timing of the ignition in relation to the speed of 
the engine. The faster the motor turns, the further 
advanced is the spark, so that the best conditions of 
driving are always fulfilled without any attention on 
the part of the man at the wheel, and at the same 
time maximum efficiency is ensured at all times. A 
hand-controlled spark advance lever is also mounted 
on the steering wheel. 

In regard to the lighting equipment, one of the 
great problems solved in this system is the control 
of the voltage and the amount of current which is 
generated under varying engine speeds and in 
varying conditions of the battery. A very ingenious 
form of regulator automatically governs the charging 
rate to the battery and the voltage of the current 
to the lights. The more nearly the battery is dis- 
charged, the higher is the charging rate, and this 
rate gradually decreases as the charge in the battery 
increases. The storage battery has a capacity of 
130 ampere-hours, and when that has been reached 
the charging practically ceases. The regulator is 
furnished with an ingenious indicator, from which 
a reading of the amount of energy at any time 
stored in the battery can be made. The whole 
of this combined starting, lighting, and ignition 
mechanism, although apparently complicated, takes 
up very little space, and is almost entirely 
enclosed. It is wonderfully reliable, and as every- 
thing possible is done automatically, no attention 
is required. 


SOME TYPES OP PETEOL CARS 167 


The rear end of the crank chamber contains the 
flywheel and clutch, and terminates in an extension 
which encloses the three-speed gear box. The 
latter and the motor are thus braced together 
in one unit. The clutch is of the multiple-disc 
type, an unusual feature being that the alternate 
plates are faced with an asbestos material. Cen- 
tral control is fitted, that is to say the gear and 
hand brake levers are in the middle of the car 
and spring directly from the gear box. A great 
advantage of this system is, of course, that an easy 
entrance on the driver’s side is not interfered with. 
To further facilitate this, the steering wheel is cen- 
trally hinged so that it can be tilted out of the way. 

The arrangements for control, clutch, and brake 
pedals, etc., are of the usual kind. 

Transmission is by means of an unenclosed 
propellor shaft and bevel-driven live axle. This 
is suspended by half-elliptic springs, and both brakes 
take direct effect on the rear wheels, one being 
internal expanding shoes and the other external 
contracting bands. 

Fuel is contained in a tank at the rear of the 
chassis and is pressure fed by means of a direct- 
acting pump. A small feature of the Cadillac which 
is worthy of note is that a power-driven tyre pump 
— two-cylinder — is a permanent attachment to the 
engine. The wheel base is lo foot 2 inches, 
the tread 4 foot 8 inches. The car is made 
in several models (7-passenger, touring, salon, 
3-seater), the price being ^3^495. 
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5. Luxury Cars 

I. Rolls-Royce. — The Rolls-Royce car has 
achieved such an extraordinary reputation that it 
is almost unnecessary to touch upon it, though 
mention should be made of its remarkable per- 
formance in the conquest of the Alps for two years 
in succession, and of its fifteen thousand miles’ 
reliability trial under the auspices of the Royal 
Automobile Club in 1907. The whole of this 
distance, which was run continuously day and night, 
only involved one involuntary stop of thirty seconds’ 
duration to turn on the petrol tap, and it was thus 
the longest official non-stop run on the road that 
has ever been accomplished. There is probably 
no car in the world made with such extreme care 
as the Rolls-Royce, and the results which are 
attained by this meticulous attention to all details 
are a source of pride to every Englishman, for it is 
acknowledged throughout the world, if only on 
account of this one car, that the home industry 
makes the finest motor vehicle that has ever been 
seen. As much time and attention are spent in 
the Rolls-Royce works in testing and eliminating 
small noises, as most firms would apply to the 
making of a complete car. There is the special 
testing track at the works, where every chassis is 
put through its paces at various stages of its last 
touches, and in addition each engine is submitted 
to an individual test on the bench, which is of so 
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strenuous a nature that any weakness must be 
discovered. In like manner each gear box is 
individually tried out on a special testing apparatus, 
and is not allowed to be passed into the erecting 
shop until it has passed through many tests, in- 
cluding especially one of noise. The back axle 
gears are tested separately also in a special machine, 
and are required to attain a certain degree of silence 
before they are allowed to be fitted to a chassis. 
The engine is a six-cylinder, with a bore and stroke 
of 4| X 4| inches. It develops approximately 48 h.p. 
at 1,200 r.p.m. The cylinders are cast in two units 
of three cylinders in each. The whole of the 
engine is attached to the chassis by a special form of 
suspension, so that the strains to which the frame is 
subjected from road shocks are not transmitted to 
the engine casing. The crank shaft is of an 
exceptionally large diameter, and is carried on 
seven bearings, the areas of which are very large, 
and this fact, combined with the special system of 
forced lubrication, makes wear almost imperceptible. 
The crank shaft is hollow, and combines lightness 
with strength. The engine is lubricated by a forced 
feed system of great completeness. There is no 
splash whatever, and consequently a smoky exhaust 
is virtually impossible. There is a large sump 
beneath the crank chamber carrying the main 
supply of lubricant, and in addition a further supply 
is kept in a tank attached to the side of the 
chassis, from which the sump can be from time 
to time replenished in case of need. The oil is 
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pumped through the hollow crank shaft to the 
big end and main crank-shaft bearings, and up 
the connecting rods to the gudgeon pins and 
pistons, so that whatever the speed of the 
engine, a film of oil is maintained by constant 
pressure between the bearing surfaces of all work- 
ing parts. 

A special feature of the Rolls-Royce lubrication 
system is that when the accelerator pedal is operated 
and the throttle thereby opened, an additional lubri- 
cation supply comes into operation, and extra oil 
is injected directly on to the cylinder walls at the 
thrust side of the pistons. By this means the 
supply of oil is, as it should be, roughly proportional 
to the load on the engine ; thus at no time is the 
engine starved or overfed with lubricant. There 
are two entirely separate systems of ignition, which 
work independently of one another with two 
separate sets of sparking plugs, although both are 
operated by the same ignition lever mounted on the 
steering wheel. One system of ignition consists in 
the ordinary high-tension magneto, whilst the other 
is a synchronized high-tension system, employing a 
special coil and two independent sets of accumu- 
lators being provided. 

This system has been adopted because of its 
extreme simplicity and the ease it offers in restarting 
the engine, which if warm can easily be done by 
merely turning a switch without the necessity of 
the driver leaving his seat. The distributor for the 
accumulator ignition is fixed on the front of the 
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engine in an accessible position, and also embodies 
the primary make and break of the battery current. 
The induction coil is manufactured by Rolls-Royce, 
Ltd., themselves, and is mounted on the dashboard 
under the bonnet. It will be noted that in the 
ease of the Rolls-Royce the system of ignition 
allows of either the magneto or the accumulator 
ignition, or both, being used. Cooling is carried 
out by a centrifugal pump, driven by silent pinions, 
in conjunction with a radiator of special design. 
Behind the latter is a fan driven by an adjustable 
belt. The carburettor has been made a matter 
of special study, and is of the float-fed spray type, 
fitted with a patented automatic valve, which 
accurately adjusts carburation for all speeds of the 
engine, and enables it to run dead slow. The 
accelerator pedal instead of operating the throttle 
direct, works it through the medium of a governor, 
which controls the speed to any desired extent, 
according to the state of the hand lever on the 
steering wheel. Pressure on the accelerator pedal, 
of course, opens up the engine in the ordinary 
way, one of the objects of the governor being to 
enable the gas to be shut off automatically when 
the car is descending a hill. One of the special 
features of the Rolls-Royce car is the silence of 
its poppet valves with their adjustable tappets, 
especially as these are not enclosed, and are not 
designed by any means to give what is called a 
“ soft ” engine. Only the greatest care in the 
machining operations of the cams, which are in one 
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piece with their shaft, could attain this result, and 
the same applies to the spur gear pinions, which 
drive the cam shaft and other parts of the engine. 
These work quite silently, and there is thus no need 
to use chains of any kind, with which certain 
inherent disadvantages are associated. The clutch 
is of the cone type, with a very large diameter 
and surface ; the entering portion is covered with 
a special impregnated fabric which is practically 
indestructible with ordinary care and use, and is 
not affected by a considerable amount of slipping. 
The clutch requires very little pressure to operate, 
as the spring is of special pattern, designed to 
give practically constant pressure throughout its 
range. The connection from the clutch to the 
gear box is effected by a short shaft, fitted with 
an oil-retaining universal joint. The gear box 
is of the sliding type, furnished with a gate 
change, and gives four forward speeds, with a 
reverse, and direct drive on the top gear. The 
final transmission is carried out by an enclosed 
propeller shaft driving a bevel-driven axle. The 
whole of the weight of the car is carried on exten- 
sions of the back axle, and not upon the driving 
shafts, and needless to say all revolving components 
are fitted with ball-bearings. The thrust and radius 
stresses are taken by the tube surrounding the 
propeller shaft, which terminates in front in a large 
diameter spherical housing surrounding the main 
universal joint. The propeller shaft is supported 
by a central bearing, which eliminates any likeli- 
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hood of propeller vibration or whip being set up. 
The brakes, both foot and hand applied, consist of 
internal expanding shoes, operating inside large 
diameter drums attached to the rear wheels. There 
is thus no counter-shaft brake at all, and a special 
feature is made of the silence with which these 
brakes work. The side brakes are compensated by- 
means of differential gears, so that when this is 
applied an equal distribution pull is ensured between 
both wheels. The steering mechanism consists of 
a worm working in a phosphor-bronze nut, provi- 
sion being made for taking up all wear which can 
possibly occur. Ball-bearings are used throughout 
all the working parts of this mechanism, which 
operates peculiarly easily without any tendency to 
backlash. Rolls-Royce steering contributes con- 
siderably to the general “ silkiness ” of the car. 
An especially notable feature of the chassis is 
the suspension. This is carried out by the usual 
half-elliptic springs in front, and by flat, or more 
properly quarter, elliptic inverted or grasshopper 
springs in the rear. Each of these springs is 
carried on a trunnion in the middle, and is 
shackled to the axle in the front. At the rear 
it is provided with a slide, so that the whole of 
its motion is perfectly free and unrestrained. The 
suspension is remarkably easy, and is rendered 
all the more so by the standard fitting of shock 
absorbers of the frictional type. The Rolls-Royce 
chassis' is priced at ,^985, and the Rolls-Royce 
justly claim that their showroom is perhaps the 
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only one in the world in which no customer enters 
unless he is prepared to spend a thousand pounds 
at least. 

The 38 k,p. Lanckester . — The Lanchester car 
is particularly interesting, because its designer 
was a pioneer in motor design, and it is significant 
that many of the ideas which were incorporated 
in the first Lanchester car, produced many years 
ago, have gradually found more and more favour 
with rival manufacturers, such instances being 
magneto ignition, the worm drive, and the Lan- 
chester form of springing. On the other hand 
standard design so called has not been without 
its effect upon Lanchester practice, and whereas 
the earlier cars made by this firm had horizontal 
engines, the latest pattern have vertical engines 
on more or less accepted lines, though they are 
full of notable individualities. A very important 
feature of the 38 h.p. Lanchester, which is in every 
sense a luxury car, is that the chassis will carry 
within its wheel base a commodious body that can 
only be provided on any orthodox chassis by 
overhanging the rear axle or by an excessively 
long wheel base. This is achieved by placing 
the engine in the foot space between the driver 
and front passenger, or, to put it more correctly, 
by moving the dashboard to the front end of the 
engine, placing the driver’s seat where the dash- 
board usually is, and utilizing the space on each 
side of the engine ; incidentally, this position 
renders the engine more accessible, and at the 
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same time the amount of space on the chassis 
available for body-work is very largely increased. 
The rear passengers occupy a position well in 
front of the back axle, and their comfort is con- 
sequently very much enhanced compared with 
their position on cars of ordinary design, namely, 
quite often a long way in the rear of the back axle. 
The bore and stroke of the six-cylinder engine 
are 4X4 inches, and the Lanchester has there- 
fore one of the shortest strokes compared to 
bore of any car on the market. The cylinders are 
cast in pairs, and mounted close together on the 
aluminium crank chamber, joints between the 
water jackets being effected by plain rubber rings. 
The circulation takes place on the thermo-syphon 
principle, and is accelerated by a propeller form 
of pump mounted in the main water outlet pipe 
immediately behind the radiator. One notable 
point of the Lanchester engine is that the valves 
are horizontal, and are so arranged that they do 
not require any pockets, but open directly into 
the combustion head. This, of course, greatly 
increases thermal efficiency, and at the same time 
the design is such that both valves are very 
readily accessible. These valves are held on their 
seats by long, flat blade springs, fixed vertically, 
and are operated by a cam shaft on each side of 
the engine, which actuates the valve stems through 
long vertical rocker arms. This arrangement 
contributes very greatly to the silent running of 
the motor. The crank shaft is carried on seven 
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bearings, and is extremely stiff. The lubrication 
is effected by a high-pressure system of oil supply, 
under which the lubricant is forced directly to all 
the working parts by means of a hollow crank 
shaft and pipes up the connecting rod. Ignition 
is by a Bosch high-tension magneto. The car- 
burettor is, like many other things on the Lanchester 
car, strikingly individual. It works on the wick 
principle, and is maintained with a supply by means 
of a float-feed arrangement. The carburettor is 
mounted on the petrol tank, which is under the 
front seat, and lies between the driver’s and 
passenger’s seat. The carburettor occupies rather 
a larger amount of room that the ordinary spray 
type, but the results it gives are eminently satis- 
factory in point of constancy of mixture under 
all conditions. The engine, gear box, and clutch 
are all bolted together to form a single unit, and 
the whole of their working parts is thus enclosed. 
The clutch is of the multiple disc type, and the 
gear box employs epi cyclic gears, which give three 
speeds forward and reverse. 

The gears are always in mesh, and consequently 
no harm can be done by lack of skill or carelessness 
in changing gear. These gears are operated by a 
gate change-speed lever, and the control is very 
cleverly arranged, so as to be similar to that of 
an ordinary car. At the rear of the gear box, and 
entirely enclosed and running in oil, is a multiple- 
disc counter-shaft brake, behind which is a main 
universal joint. The whole of the counter-shaft 
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is supplied by oil from a special pump, which 
maintains it in constant circulation. The final 
transmission is carried out by an open propeller 
shaft, universally jointed at each end, and a worm- 
driven back axle with the worm pinion underneath. 
This, as mentioned above, is a distinctive Lan- 
chester feature, and in fact the Lanchester worm, 
which is the only theoretically correct one, was the 
first of its kind to be produced. The hand brake 
applies the usual expanding shoes inside drums 
mounted on the rear wheel hubs, and there is in 
addition to this counter-shaft brake a third brake, 
namely, the reverse gear of the epicyclic train. 
When this is engaged it acts as a brake, provided 
the car is going forward, but if held in action 
after coming to a stop, it of course commences 
to reverse the car. Lanchester springing is, as 
has been noted in a previous chapter, rapidly 
coming into more general use, although all the 
firms which use its principle do not exactly follow 
the original design. Both the front and the rear 
axles are suspended by means of inverted half- 
elliptic leaf springs, whose fulcrums are in their 
centre, and fitted with a shackle in front and 
behind. The up and down motion of the axles 
is determined by two parallel rods, which are 
articulated each end, and which give the axle 
a parallel motion, which greatly reduces the 
grinding effect which takes place between the 
tyre and the road under the action of the springs. 
In the case of the rear axle these two rods act 
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as the radius and torque rods, sustaining both the 
driving thrust and the torque reaction, and thus 
leaving the springs entirely free to perform their 
function of suspension. 

The steering is carried out by wheel in con- 
junction with a right- and left-hand thread and 
two half-plunger sleeves operating on a rocking 
lever. The hand controls of the motor, instead of 
being mounted on the steering wheel (which is 
of the folding type, to give easy access to the 
driver’s seat), are arranged on a flat plate between 
the two front passengers. It will be observed 
that the rearward position of the engine in relation 
to the chassis of the Lanchester car results in 
there being a much better distribution of weight 
on the wheels than is usual, the whole arrange- 
ment being more symmetrical even when the car 
is carrying a lighter load of passengers than in the 
ordinary car. It is not surprising to find the Lan- 
chester noted for its extremely luxurious running. 
The Lanchester equipment embraces a self- 
contained lighting and powerful engine starting set 
made by Messrs. J. Lucas & Co., of Birmingham. 

The price of the 38 h.p. six-cylinder Lanchester 
chassis is ;i^885. 

The $ol^6 Six-cylinder Siddeley Deasy . — The 
success of the 30/36 six-cylinder Siddeley Deasy 
is all the more deserved because the designers 
have entirely forsaken the well-trodden paths of 
so-called standard construction. Thus the car 
embraces all that is latest and most progressive 
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in its various components- The engine is of the 
Silent Knight type, having sleeve valves, and 
manufactured under licence from the Daimler 
Company. The bore and stroke are respectively 
90 X 130. The cylinders are cast in pairs, and 
are fitted with detachable heads, which enables 
any carbon deposit to be very readily cleaned 
from the combustion space. The cooling is by 
pump circulation, in conjunction with a vertical 
tube radiator, placed behind the bonnet and 
forming the front portion of the dashboard. The 
bonnet is thus totally enclosed against the ingress 
of dust and dirt, so that the engine keeps 
thoroughly clean in all circumstances. The crank 
shaft, which is carried on seven bearings, is 
furnished with a patent vibration damper in 
front. This tends to obviate any periodic vibration 
set up through torsion in the shaft. Mounted 
immediately over the damper, which is in effect a 
subsidiary flywheel, is the lighting dynamo, which 
is driven by belt. The lubrication system is 
carried out in a special manner. Underneath 
the crank thrust are separate troughs, which 
are fed with a supply of oil by a multiple 
plunger pump. The height of these troughs and 
the level of oil contained therein is variable, and 
as the troughs are moved interdependently with 
the throttle lever, it follows that the supply of 
oil to the working parts, which takes place by 
splash, is proportionate to the load on the engine. 
During its circulation the oil is very adequately 


180 


THE COMPLETE MOTORIST 


filtered. The carburettor is of the special Siddeley 
Deasy pattern, and is extremely simple. It has 
two jets, one for ordinary running and the other 
for slow running, and the control of the air is 
effected by an automatic suction valve contained 
inside the carburettor and forming practically a 
variable choke tube. The flywheel has large 
vanes attached to its periphery, which induce a 
strong circulation of air through the radiator. 
Inside the flywheel is a very simple and efficient 
form of single- disc clutch, a particular merit of 
which is that it is mounted on a universal joint 
in the centre of the clutch itself, so preventing 
any possibility of mal-alignment. The above- 
mentioned universal joint, and also the second on 
the clutch shaft, is of very neat type, and consists 
of a ball united to an internally fluted tube by 
half a dozen steel balls carried in cups. The gear 
box gives four speeds and reverse, and is operated 
by a gate lever in the usual way. The final 
drive is by open propeller shaft and worm-driven 
axle, which is slung on the Lanchester type of 
springs already described. The suspension in 
front is by half elliptics of the standard type. A 
special point in connection with the Siddeley 
Deasy rear springing is that the springs are 
adjustable to suit different loads. 

The price of the 30/36 six-cylinder Siddeley 
Deasy chassis is £ 68 ^. 


CHAPTER V 


THE MOTOR-CAR IN WAR 

Motor-cycles — The motor omnibus in the German War — German armoured 
cars — Transport — Red Cross work — The Army Service Corps — Field kitchens 

A HUNDRED years ago it was a famously 
favourite dictum of the great Napoleon that 
“an army marches on its stomach.” The 
vicissitudes of warfare, the moves and counter- 
moves that science and technical skill have given 
rise to in that century have altered military methods 
almost out of recognition, and it is now held as a 
truism by many responsible authorities that if the 
phrase of Bonaparte is to be brought up to date, 
it can only be made so by a substitution of “ motor- 
cars ” for “ stomach ” in that immortal sentence. 

Many and searching have been the reliability 
trials organized by this and that institution to 
attain some definite step forward in the progress 
of motor-car design. But as a reliability trial, 
qua snch, as a medium for putting modern auto- 
mobile construction to its ultimate test, as a founda- 
tion upon which it could be possible to construct a 

testimonial to actual performance, nothing of this 
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nature can for a moment be compared with the 
greatest war of all time. Those of us who have 
to content ourselves with waiting and watching 
rather than taking a hand in the shaping of these 
enormous events can have but little notion of the 
part that the motor-car is playing, has played, and 
will play in the campaign. Human bravery and 
endeavour, charge and counter attack, grenade and 
projectile, are more apt to be mentioned in 
despatches than petrol, but the role undertaken 
by the last named is nevertheless such that the 
conduct of a modern campaign in any corner of the 
world, but especially in Europe, is without it almost 
unthinkable. There is in fact no branch of either 
service — military, naval, or air — in which the self- 
propelled vehicle is not a factor of prime importance, 
and not only is this the case but it has its part no 
less in feeding the fighting line and picking up the 
wounded. 

In round numbers there are about 6,000 motor 
vehicles of various types being used by the Expedi- 
tionary Force. This figure includes a considerable 
body of motor-cycles, the utility of which is confined, 
however, to the more specialized spheres of scout- 
ing, despatch carrying, and, in conjunction with a 
side-car attachment, the mounting of small machine 
guns. The drawback of the motor-cycle is, of 
course, that its proper and safe load is one person 
only, and this fact restricts its sphere of action to 
a decidedly limited extent. On the other hand, 
its mobility — or should I rather say, its manoeuvr- 
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ability^ — have rendered it of the utmost service, and 
when the Book of the War has to be written it 
will be a prejudiced author who cannot concede a 
glorious chapter to the doings of the two-wheeled 
motor-car. 

The value of the full-grown car it is impossible 
to exaggerate, for the widely divergent uses to which 
it has been put have rendered it almost ubiquitous. 
Here you find it, in the form of a motor omnibus 
quickly carrying a body of men from one place of 
strategic importance to another. When the Ex- 
peditionary Force was thrown, under cover of 
secrecy, across the English Channel, dwellers in 
London scarcely marked the diminution in the 
number of vehicles plying for hire in the streets. 
Those who observed that one had to wait longer 
for an omnibus or that taxi-cabs were not so 
plentiful as usual, did not perhaps at the time 
realize that these vehicles, usually so symbolical 
of prosperous human activity and enterprise, were, 
despite their labels of “ Hendon, Cricklewood, 
Marble Arch, Oxford Street,” etc., engaged in the 
sterner work of transporting column after column 
of eager fighting men to the scene of battle. Many 
a chassis whose wheels must by constant usage grow 
to know city streets almost by instinct has saved a 
situation of national importance, and if, overloaded, 
overdriven, and possibly shelled it ended its humble 
career in an ignominious ditch, it must none the 
less be respected as a hero amongst mechanical 
contrivances. It is, perhaps, as well for Great 
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Britain that though her cities have taken kindly 
enough to trams, the motor omnibus has been 
more encouraged than in any other country in 
the world, for at the call of necessity we had at 
command a fleet of well-tried vehicles almost un- 
limited in number. This thing has not been 
overlooked by the eyes of the commercial world, 
and the manner in which the heavy vehicle has 
performed a harder task than one might ever have 
thought would be allotted to it, has shown not only 
that Great Britain turns out incomparably the 
finest motor-cars of this type in the world, but that 
the time for regarding the industrial automobile as 
a problematical experiment is past once and for all. 

In connection with the part that the purely 
pleasure car has played, and continues to play, in 
the war, it is necessary to point out that by the very 
reason of our insularity we as a military nation 
have not so early seen in it the possibilities of 
development it inherently possessed. It is not 
too much to say that Germany owed much of her 
initial success— and, such as it was, it was insepar- 
ably bound up with rapid mobility of armaments 
and weapons of attack — to the possession of a large 
fleet of armoured motor-cars, some of them of the 
heavy type, but for the most part consisting of an 
ordinary high-powered pleasure chassis carrying 
a suitable super-structure of armour with one, or 
even two, machine guns. These cars, admirably 
equipped, fast, and consequently almost invulnerable 
when on the move, and, let us concede, bravely 
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and skilfully handled, had a far-reaching and 
immediate effect. They could at a moment’s notice 
be here, there, and everywhere, and as a weapon 
of attack they showed themselves quickly to be of 
amazing value. It is admitted that had there been 
more armoured cars available great use could have 
been made of them by the British Force, but on 
the other hand this initial shortage was of less 
consequence than would superficially appear to be 
the case. In the first place, the armoured car is 
of no great value as a defensive piece of ordnance, 
and it must be remembered that it was our first busi- 
ness to repel attack rather than initiate it. In the 
second place we gained time and experience in the 
construction of such vehicles, both of which factors 
have been turned to good account, so that within 
a comparatively short period we became as well 
equipped in this respect as the enemy. One of 
the greatest uses of the armoured motor-car is in 
connection with fighting against aircraft. Guns 
adaptable to this purpose are readily mounted upon 
an ordinary touring chassis, and so placed they 
possess a mobility and a range of orientation that 
no field piece could possibly hope to enjoy. Again, 
just as they are used thus against aeroplane and 
dirigible, so also are they employed as the indis- 
pensable ally of the newest arm. Loaded with 
spare parts, replacements, and fresh supplies of fuel 
and munition a car sets out to follow, as far and 
as fast as it can, every aeroplane that sets off on 
its journey of reconnaisance or attack, and to the 
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devotion and skill of those who were managing his 
tender upon the ground many an aviator owes his 
life, and many a machine has been rescued, to be 
put to further valuable use instead of being 
destroyed in hopeless despair by its ill-starred 
pilot. 

As a means of pure and simple transport, the 
service to which motor-cars can be and have been 
put is obvious from a glance at the map, for how 
otherwise than with the aid of swift vehicles capable 
of travelling hundreds of miles on end could a 
commander have commanded a battle front that 
stretched three- parts of the way across France. 
Innumerable cars have carried the staff hither and 
thither, and have enabled distant points in the front 
to be linked up as no other means could possibly 
permit. Instead of being tied down more or less to 
its base, the General Staff has been enabled within 
twenty-four hours, or less, to travel from the centre 
to any other point of that wonderfully moving 
tragic line. Nearly all of the cars used for this 
vital purpose were voluntarily produced by the 
motoring public, and one learns that the majority 
are driven and looked after by civilian volunteers. 
In spite of all the calumny that has been heaped 
upon his head, the British motorist and his British 
car, despite the hampering legislation and perse- 
cution that it has had to fight against, has certainly 
“ made good,” and one’s only regret is that whilst 
the limelight is focused upon them whose business 
it is to shoot and charge, the doings of the many 
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brave men behind the steering wheel have been 
cast into shadow. 

To a certain extent one premises, from a de- 
scription of its uses in the field, that the motor is 
an exceedingly active weapon of war. Yet it 
constitutes at the same time an agency that has 
done, I write it advisedly, more than anything else 
to alleviate the discomforts, the trials, and the 
rending horrors of human warfare. It is impossible 
to render too high praise to the service performed 
by ambulance cars all over the war area. Under 
the auspices of the Red Cross Society, these vehicles 
• — a very large proportion have been furnished by 
private individuals and subscription lists — have gone 
about their errands of mercy with a reliability to 
which many a poor wounded soldier owes his life. 
They have been on the spot, even in the midst of 
the din of battle, to pick up the injured, to convey 
them first to the field hospital, and afterwards to a 
base, and in the interior of their none too roomy 
bodies many a skilled surgeon has continued to 
bring some pressing operations to a successful 
conclusion. It is, perhaps, rather a bitter pill which 
the English manufacturer has to swallow, when he 
realizes that in connection with field ambulance 
work no car of any nationality has shown up so 
well as the once-despised Ford. Its lightness — and 
the fact that its engine has plenty of reserve power 
— has enabled the Ford to go into places to which 
the more thoroughbred type of car could only be 
got with the greatest difficulty. 
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The grand work accomplished by the Army 
Service Corps in supplying the fighting-line 
with food, ammunition, and stores may be ascribed 
very largely, without in the least detracting from 
the bravery of the men who manage them, to the 
fleet of motor vehicles wherewith it is equipped. 
In spite of the worst possible traffic conditions, in 
spite of roads ploughed up with rain and the pas- 
sage of monstrous guns and the thousands and 
thousands of troops, in spite of bridges blown down 
and culverts WTecked, lumbering lorries, well-laden 
vans, and swift cars have one and all kept their 
appointments with amazing punctuality. From rail- 
head to rendezvous they have gone steadily to and 
fro, burdened with comforts and necessities for the 
fighting man, and no greater testimony to their 
value could be imagined than the oft-quoted state- 
ment that the man in the trenches was never so 
well fed before in his life. More recently the value 
of the motor-car has been still further expressed by 
fitting chassis with field kitchen bodies. Pulled up 
under the lee side of some “ cover,” and within a 
few yards of the trenches themselves, what was 
once a luxurious touring-car chassis now supports a 
body somewhat resembling a coffee-stall, and within 
busy hands prepare hot meals for Tommy Atkins. 

Thus one sees how in every phase of war con- 
ditions, no less than in civil and peaceful life, the 
motor-car has its manifold uses, so that within a 
comparatively few years it has developed from a 
vehicle of problematic luxury into something 
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absolutely indispensable, and those who once 
wondered if the motor-car were a passing phase 
only or had come to stay, now ask, if only as a 
result of reading about some battlefield, “ However 
did we manage to do without it in the past ? ” 


CHAPTER VI 


THE OPEN ROAD 

FIRE IN THE HEART OF ME, MOVING AND CHATTERING, 
YOUTH IN EACH PART OF ME, SLENDER AND STRONG, 

DEATH AT THE FOOT OF ME, RENDING AND SHATTERING, 
LIGHT AND TREMENDOUS I BEAR YOU ALONG; 

UP TO THE BROW WHERE THE LEVELS GO WEARILY, 

DOWN TO THE VALE WHERE THE GRAVELS GIVE SPEED, 

HOLDING IT, MOULDING IT, SCOLDING IT CHEERILY, 

SLAVE TO YOUR PURPOSE AND SIGN OF YOUR NEED. 

SLENDER THE SPOKE OF ME, DRIVING UNCEASINGLY, 
DREADFUL THE YOKE OF ME, MIGHTY THE STRAIN. 

YET SEND ME NOT WHERE THE WORK LESSENS EASINGLY, 
GIVE ME THE LIFT OF THE ROADWAY AGAIN. 

FEAR, THEN, NO HILL THOUGH IT RISE TO FUTURITY, 

HEED NOT INFINITY ; BE NOT PERPLEXED ; 

SOON AS ONE iEON HAS GONE TO OBSCURITY, 

HEY, BUT i'll RALLY YOU INTO THE NEXT ! 

G. Stewart Bowles, TMe Song of tAe WMeel 

I , 

T he true home of the motor-car is not in 
garage or workshop, showroom or factory, 
but on the open road. There it comes to its 
own, there it justifies itself, there it fulfils its true 
and appointed destiny. Like a captive lion or a 
savage shown at a fair, it makes a poor enough 

190 




191 




THE OPEN ROAD 

appearance out of its true environment ; and when 
we see it quivering at a standstill or fretfully hang- 
ing in the crowded lanes of street traffic we some- 
times think very poorly of it. But away from these 
' entanglements it comes into the noble kingdom of 

f which it has so lately captured the throne. The 

miles, once the tyrants of the road, the oppressors 
of the travellers, are now humbly subject to its 
i triumphant empire, falling away before it, ranking 
I themselves behind it. The wand of its power has 

I touched the winds to a greater energy, so that the 

very air it consumes is crushed upon it with a prodigal 
bounty, sweetened with all the mingled perfumes of 
the fields and the seasons. It flattens out the world, 
enlarges the horizon, loosens a little the bonds of 
time, sets back a little the barriers of space. And 
man, who created and endowed it, who sits and 
* rides upon it as upon a whirlwind, moving a lever 

1 here, turning a wheel there, receives in his person 

[ the revenues of the vast kingdom it has conquered. 

: He lives more quickly for its vitality, drawing virtue 

I and energy from its ardent heart ; and if it be true 

that the capacity of life in each of us be limited not 
by time but by quantity, and that the mysterious 
engines of our flesh and spirit are set to endure, to 
enjoy, to see, to understand, to know, to live only 
.. up to a finite limit, then man’s days, being faster 

^ and more crowded, will be fewer ; and we shall 

j* find that what we received as a gift we shall be 

' called upon to pay for out of our scanty store of 

I years. 
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II 

But even if it should threaten to rob us of a few 
of the melancholy days of old age, this new slave of 
ours has won back for us the roads. “The nerves 
and sinews of the land,” Mr. Strachey has finely 
called them ; and they are like nerves and sinews 
long disused, that are beginning to twitch and swell 
again with the message of life. Already on the 
great main roads the thrill of vitality has been felt. 
Old inns, that had long slumbered in a kind of 
ruinous trance, are beginning to wake up again, to 
bestir themselves, to be prosperous. Old men and 
women, keepers of shops left high and dry by the 
ebb of custom, who had thought to end their days 
in poverty or the workhouse, are here and there, 
to their profound astonishment, finding themselves 
afloat On the rising tide of prosperity. It is due 
not only to the direct influence of the motor-car, 
of course, but to the new impulse of movement, 
of travel, and of intercourse of which the motor-car 
is at once the agent and the herald. 

And out on this world of roads the traveller on a 
motor-car enters into possession of his country in a 
new way. In railway travel only two points are of 
real importance — the points of departure and of 
arrival ; all the rest is but an accessory of the rail- 
way, a panorama of embankments and cuttings and 
curves at which we give a mere glance now and 
then. Things seen are seen only in their relation 
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to the railway, of which, with its manifold and 
tremendous organization, we can never be quite 
unconscious. It absorbs our individuality so that 
we are whirled along in an embarrassing cloud of 
companionship ; all our fellow-travellers, the guards 
and enginemen, the clerks in far-away traffic offices, 
the signalmen reading by their cabin fires, the 
invisible and scattered army of cleaners, turners, 
shunters, lampmen, platelayers, and carriage 
inspectors, are all conspiring and collaborating in 
our punctual journey ; and in such a degree that if 
thought or will-power could be confined and con- 
trolled in bulk, the train would need no other 
engine than the labours and wishes that are con- 
centrated upon it. 

But the road sets us free from this marvellous 
complexity of thought and mechanism, allows us to 
follow our own choice as to how fast and how far 
we shall go, permits us to tarry where and when we 
will. Moreover, it restores to our journeys their 
true value and importance, making them not a 
matter merely of departure and arrival, but of 
deliberate and conscious progress, in which every 
mile, every yard, is of equal importance with the 
beginning and the end. To walk by road is to 
taste this deliberation of travel in its full flavour, 
and to make of each footstep a stage in the 
journey; by motor-car we lose the extremely 
minute detail of the road, but eover it in spans so 
much greater that the sense of passage is vastly 
increased. And this, I think, is the supreme charm 
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of this kind of travel ; that it takes us from one 
world to another, not as the railway takes us, sealed 
up in an envelope containing ourselves and our 
environment, but open to and conscious of the 
things that connect those worlds with each other, 
so that we see the change coming and know how it 
has come. We do not shut our eyes in the plains 
to open them again on the mountains. We feel the 
road rising under us ; we pass from the shelter of 
the valleys to the winds of the uplands ; we leave 
the placid land of willow and poplar, and rise to 
where the pines and firs are waiting on the sky- 
line ; we wind up and away from meadow and 
cornfield to where moss and heather crowd among 
the rocks ; we strike into the colder mountain air, 
the bare and austere mountain world, away from 
trees and heavy flowers and chattering birds, to 
where only the bees and the larks make music, 
and where the little flowers, hardy and wild and 
fragrant, lodge among rocks that the sun has 
warmed. 

Ill 

A day’s journey on a motor-car is not merely a 
piece of travel across the spaces of geography ; it is 
often a voyage through the life and history of the 
land. Perhaps you pass across the Weald of Surrey 
and Sussex, where once the forests were thick, where 
later the smoke rose from a thousand fires and the 
land was blackened with the industry of smelting ; 
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but where, in our own busy and clamorous age, the 
ashes of that forgotten toil are folded in the deep 
peace of fields and gardens. Or you may fare 
along the Roman roads — those ways made sacred 
by the passage of immemorial hosts, of conquering 
armies, of all the pedestrian life that in years gone 
by came to its twinkle of existence in our country 
and vanished like smoke. Or you may set' forth of 
a morning from some great modern city humming 
with commerce and echoing to the strife of politics 
and exchange ; and you may draw up as the sun 
sets in a little town perched above the sea, where 
the quays, deserted by commerce, resound to cries 
of the little barefoot children of sailors. Yet they 
are not ordinary children nor ordinary sailors that 
you will meet on this narrow street by the har- 
bour, but fair-haired, blue-eyed babes showing 
beneath grime the strong features and bright 
eyes of the Dane ; and tall, deep-chested, big- 
boned men, with the same childish eyes and 
tangled yellow hair — sons of Norsemen and 
Vikings, cast up in the dusk of their race on 
these neighbourly shores. 

And wherever you pass on your journey the road 
tells you the story of the people who live beside it. 
To drive from London to Chester is to be instructed 
in the character of the great divisions of England. 
The rich sleepy life of the south is traversed by the 
road that runs wide between the sunned and 
weathered houses of a dozen High Streets, sheltered 
by great and ancient trees, and skirting for miles 
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the boundaries of many a vast feudal estate. You 
pass through the shires and the Midlands, where 
the world seems to consist only of fields and sky 
and trees, and where, lost amidst this pastoral 
wilderness, you wonder what has become of over- 
crowded, town-devoured England. Yet a little 
while, and you are plunged in the grime of the 
Black Country, where the trees are stunted and the 
vegetation poisoned, and where the smoke of a 
hundred industries darkens the sky. Again a little 
while, and you are back in a smiling land and 
speeding on through a country that is subtly 
different from that of the earlier miles, where some- 
thing in the build of the houses, in the disposal of 
the villages, and in the very faces of the inhabitants 
tells you that you are in the north. And in all your 
passage through this changing scene, in the glimp.ses 
you get through open doors of a family at dinner, a 
child at play, or a horse in his stable ; in the attitude 
of women who stand at the doors shading their eyes 
to watch you go past, or in the sight of a tired 
labourer trudging homewards at sundown, you are 
reminded of the eternal difference in point of view 
between the traveller and the resident, between 
those who have their continuing city in the small 
world that represents but a moment in your 
impassioned journey, and those who, in their 
relation to that world, are only wayfarers and 
strangers. 
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IV 

There is still here and there an opportunity of 
seeing the invasion of this new force upon virgin soil. 
In the early summer of 1904 I went to the Isle of 
Man to see the English Eliminating Trials for the 
Gordon Bennett Trophy. Three racing cars were 
to be chosen to represent their country in this inter- 
national contest, and the eleven aspirants for that 
honour were matched against each other in a road 
race hardly less long and severe than the great contest 
itself. But interesting as the race was by virtue 
of its chances, its immense speed, and its almost 
incredible safety, it was not so interesting as this 
sudden descent of all the mechanical furies con- 
tained in a dozen racing cars upon a virgin island, 
girdled for ever by the unchanging sea, folded as 
yet in its peaceful slumber of winter and spring, 
and not yet aroused to the unlovely commotion of 
tourist traffic. A dreadful interest, a profound 
mystery, overhung these machines in the con- 
templation of the populace. Lurking within their 
dens all day, for they were properly forbidden to 
scour the roads during waking hours, they aroused 
themselves at early dawn and awoke for a few 
hours of their terrible life. With the first of day- 
light they would come forth, trembling with re- 
strained passions and emitting thick streams of 
explosions upon the quiet morning air. Their 
masked and swathed directors, sitting bolt upright 
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on their frail seats, controlled with a turn of the 
wrist the forces that presently hurled them inland 
up the mountain road, leaving the few early risers 
in the market-place stupefied by the sudden 
silence. 

And they were far from docile, these monsters ; 
far different from the obedient and responsive crea- 
tures that carry us on our country journeys. Each 
represented the last ounce of brute power that the 
builder dared to contain within a light and frail 
carriage. To drive one of them was no easy task, 
but a prolonged battle with the terrific demon that, 
only half-tamed, raged within the cylinders. Some 
of them would not travel at all ; there was one ill- 
starred brood of three that had their lair in a shed 
upon the harbour wall, to whom all day and all 
night an army of foreign mechanics diligently 
ministered. At intervals their toil would reach a 
point at which the result might be tested ; the start- 
ing handle would be manned, and the monster 
waked into life at the cost of a dislocated wrist. 
Then a dread commotion indeed would echo among 
the rocks. A rattling crescendo of explosions, a 
blinding sheet of flame, with, at short intervals, 
a detonation like the report of a heavy cannon, 
would bring the townspeople of Douglas running 
to their doors. They would scan the horizon, as 
though to look for a bombarding fleet or a volcanic 
eruption of their silent mountains. But no ; a little 
group of workmen surrounding a low, slight, motion- 
less machine mounted on low wheels were all the 


THE OPEN ROAD 


199 


centre of this tremendous and elemental uproar. 
Now and then, indeed, labour would be so far 
rewarded that the chariot of fire might be run along 
the harbour wall, the fascinated crowd scattering 
before its swift and deafening progress ; but in a 
few hundred yards it would be pulled up, or else its 
giant pulses would mysteriously die down. And 
all day long and everywhere the presence of these 
few cars brooded over the island like a doom. In 
the towns people crossed the streets quickly, with 
an eye over the shoulder for the delightful, thrilling 
terror that might at any moment (so they thought) 
rush out upon them ; and up in the inland fields 
men strained their ears to hear, amid the whisper 
of the waving grasses, the increasing pulsation that 
might herald the lightning passage of that which 
bewildered the eyes and made the heart quake. 


V 

On one of the racing cars, by favour of its master 
and tamer, I took a cramped and precarious seat on 
a morning before the sun. rose. The houses of 
Douglas lay blind and silent in the dawn ; the gas 
lamps burned almost invisibly ; and as we rushed, 
along the promenade our echoing progress was 
through a city of diurnal sleep. There is about the 
dawn a solemnity and strangeness that no familiarity 
can change ; but though I have seen its magic 
panorama from city streets, from the sea, from sub- 


200 


THE COMPLETE MOTORIST 


tropical tablelands, in all sorts of places and con- 
ditions, it has never seemed to me so new and so 
mysterious as on that morning in the Isle of Man. 
All round us the world seemed to lie asleep, the sea 
dull and grey and still under a soft muffled sky ; 
only we seemed alive as, seated on our infernally 
potent machine, we clove the stillness and tore 
through the silence. In twenty minutes we covered 
nearly as many miles of the island road ; now the 
sea was behind us, now it rose before us as, havincr 
spanned the breadth of the island, we hung over 
the little town of Peel ; a little later we were at 
Ramsey, and could see England and Scotland and 
Ireland rising out of the morning mists. And there 
seemed to be but three conditions of our existence : 
the land, like the island of a dream, empty, deserted, 
silent ; the slow and solemn scenery of the morning, 
unfolding itself on the world in a glory of fire and 
colour ; and the weird creature of iron and steel 
that swayed and chattered and flew beneath us. 
The ineffable thrill and exhilaration of such a flight 
none but they who have experienced it in their own 
bodies can ever conceive. It is beyond everything 
else in our physical existence. It is the exaltation 
of the dreamer, the drunkard, a thousand times 
purified and magnified. It is not mere speed, for 
that may be equalled on an express train without 
any like effect. It is, I think, a combination of 
intense speed with the sensation of the smallness, 
the lightness, the responsiveness of the thing that 
carries you, with the rushing of the atmosphere 


THE OPEN ROAD 


201 


upon your body and of the earth upon your vision. 
The road, twisting and wriggling before you, 
streams endlessly under the wheels ; the trees fall 
into advancing ranks ; the very mountains, that in 
half a day’s walk do not seem to change their 
places, move and wheel and curtsey round you in 
a stately dance. The tremendous detonations of 
the engine are silenced by the uproar of the air to 
a rhythmical beat, as the fires at its heart are 
cooled by the same pure stream ; the road itself 
has a note, and every stone, telegraph post, and 
house that you pass close by makes a sharp sound, 
like the whizz of the Mariner’s cross-bow. And 
to your exalted, expanded senses the noise of move- 
ment is heavenly music, the wind like wine of the 
gods. 

VI 

Once we stopped, drawing up by the fragrant 
roadside ; and as the pulses of the engine died 
away, so died away the strange sensation of giant, 
divine life with which its breath had endowed us. 
No longer gods, we stood under a clump of haw- 
thorn and gave ear to the first faint voices of the 
birds. Inert and dead reposed the magic carriage, 
all its fiery energy dissolved, helpless to move itself 
an inch, its devouring life resolved into a few 
hundredweights of metal, a few gallons of petrol, 
a few coils of wire, a few handfuls of salts and 
acids. In place of the rushing exhilaration of our 
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stormy progress, the quietness of the morning now 
stole upon our senses. The road lay full in our 
view for a mile on either hand, empty. The great 
overture of the skies was nearly ended, and the 
eastern fires, now changed from saffron to gold, 
were gloriously revealed as the curtain of cloud 
rolled away. The sun began to warm the chilly 
air and, striking on our backs, threw our mile-long 
shadows on the road. And as we thus stood we 
were presently aware of a far-away throbbing sound 
that increased evenly from a drone to a weird cry— 
the sound of a racing car at full speed. A speck 
appeared over the edge of the distance, rapidly 
grew and took form, and then in a flash one of bur 
monster’s rivals came up, went roaring by with its 
two crouching, wind-bitten occupants, and was 
gone in a whirl of dust. The one glimpse we had 
of the driver showed a man with an adamant face, 
his hands clinging like steel to his steering wheel, 
his white overall flattened in front and distended 
behind by the wind. He came and went like an 
apparition. The moment after he bad gone one 
could scarcely believe that he had been there, but 
his whirlwind passage left an impression that was 
at once startling, intoxicating, appalling. That is 
what it looked like — a shocking, death-challenging 
performance ; and yet we who were familiar with 
it, who had but a moment before alighted from a 
similar flight, knew that the adamant face repre- 
sented only concentration ; that behind it there lay 
a brain perfectly cool, perfectly attentive ; and that 
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within the storm of noises and tempest of the 
nerves there existed a calm, an exalted, a serene 
contentment. 

VII 

And presently, while we still waited in the cool- 
ness of that early May morning listening to the 
birds that now began to sing more heartily, there 
fell on our ears another signal, this time of sinister 
portent. Far away among the fields of the lower 
valleys, like the firing of heavy guns, resounded 
the first of a series of echoing detonations. We 
looked at one another : “ One of the Arrows,” we 
said, naming the terrible but unlucky brood that 
had their habitation on the Battery pier. Herculean 
efforts, it appeared, had awakened one of these to 
the dread environment of the road, and it was even 
now on its way; but so fiery was its pent-up 
passion, so intemperate and greedy its frustrated 
appetite, that one out of every dozen or so of the 
in-spirations of its lungs was gulped down raw, to 
explode in its bowels with a tremendous report. It 
must have been three miles away when we heard it 
first, for several minutes passed before the explo- 
sions, instantly increasing in volume, became so 
deafening as to assure us of the immediate arrival 
of the mitchine. Then it appeared, growing, like 
the insect of a nightmare, enormously bigger and 
louder ; slowed down and drew up beside us ; and, 
for once obedient to the will of its driver, roared 
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itself out into quietness. Then we were able to 
speak to the man and hear the tale of his journey. 
It was wild enough. He was covered, even to his 
face, with oil, which was flying up out of some 
neglected orifice ; his frail seat had given way 
beneath him, and he was shaken and bounced 
precariously over the fatal chains and wheels of his 
charge ; the covering of a metal switch controlling 
the passage of electric fluid to the vitals of the 
engine had come off ; so that even to modify the 
speed of the insane projectile upon which he rode, 
he must instantly keep pressing his thumb upon the 
sharp and lacerating point of the switch, receiving 
an electric shock as well as a flesh-wound every 
time. “It isn’t as if I had nothing else to do,” he 
remarked, with singular moderation, as he wiped 
the oil and sweat from his face and the blood from 
his fingers ; “ but at any rate she goes ! ” And he 
turned again cheerfully to his really appalling task. 
The engine was restarted in a dap of thunder, and 
with a six-foot flash of yellow flame the car rushed 
away, booming like a minute-gun long after it was 
out of sight. 

Insane and vulgar, you might be tempted to say 
of this unflattering portrait ; but you would be very 
far wrong. The man was wrestling with a giant — 
“ fighting his car,” in his own vivid phrase ; and he 
was fighting with a remorseless, a gigantic power. 
He was there to tame it, to bend it to his will, to 
conquer or be conquered by it. He was taking his 
part in the great breaking-in of this new force that 
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will presently serve us universally and with com- 
plete docility— a thing, surely, a thousand times 
worth doing. He was one of the new race that has 
risen up for this formidable campaign, a giant in 
strength, a lion at heart, a good fellow in all human 
relations — in a word, a man entirely fitted to fight 
and wrestle with untamed machinery. Twenty 
years ago you would not have found men with the 
coolness, the nerve, the physical strength and brain 
endurance necessary to drive and steer along the 
country roads at seventy miles an hour an erratic 
and imperfect carriage ; now they are with us in 
plenty, although it is rare to find them perfectly 
equipped. Such a one, I think, was he of the 
bloody hands and oily face ; such a one is certainly 
my companion of that morning, beside whom, 
perched among the flimsy girders of his quaking 
machine, I sat as safely as in a garden while we 
took the road again, climbing up the cold breast of 
Snaefell, chattering round corners and among the 
rocks of the mountain road, skimming again down 
the great spiral track, with the birds flying below 
us and the level floor of the sea rising up round 
about us. It is something more than a whim of 
mine to believe that a very definite human virtue 
resides in the ability to meet all these risks smiling, 
and to turn them into safety ; and when we drew 
up at our journey’s end that morning, and the intent 
angle of his broad back was relaxed, I knew that 
my friend had a good human heart. 
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VIII 

Of the race itself, which differed little from other 
motor road-races that I have seen, we may pause 
to take one glimpse here. There is no form of 
sport that seems quite so inane to those who 
merely read about it as a motor road-race, with its 
confusion of circuits, its controls and neutralizations, 
its vexatious details of minutes and seconds. Yet 
for those who are present and who follow the 
fortunes of the competitors throughout their arduous 
day there is interest enough to keep the mind enter- 
tained and the imagination busy. For though per- 
haps only once in an hour and a half do the 
watchers at any one point catch a glimpse of each 
competitor, the intervals are full of expectation, of 
flying rumours, of winged fragments of news that 
travel in some mysterious and unknown way across 
the hills and valleys from lonely parts of the course. 
That a competitor should have suffered a punctured 
tyre or a broken chain twenty miles away will 
sometimes be known at controls where no telegraph 
wire is tapped, and whither no merely physical agency 
can have carried the news ; and known at a moment 
impossibly soon for any normal means of com- 
munication. One accepts it all as a phenomenon 
of the quickened atmosphere in which these giant 
infants of the human brain live and move, the 
radiant energy, both of mind and body, that infects 
all who approach them. 
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Regard one single instance of its working. At 
a control established in some wayside village, that 
yesterday slumbered over its sunny and deliberate 
occupations and to-morrow will gratefully return 
to them, stands a little group of officials with their 
paraphernalia of papers, stop-watches, reports, and 
time-sheets. The road, curving round into the 
village, is flanked by sightseers encamped for the 
day. On one side is a depot for pneumatic tyres ; 
on another a whole engineer’s establishment from 
London or Birmingham, with its attendant army 
of mechanics. Only the road itself is empty, lying 
white and expectant in the sunshine, carefully 
guarded by barriers, ropes, constables. All the 
ordinary village sounds are stilled ; the smithy lies 
cold and idle, the shops are shuttered, the rumbling 
farm carts are laid up in their .sheds ; there is no 
sound but— the strangest of all sounds to hear 
about an empty road — the low continuous buzz of 
talk. The papers on the official table flutter in the 
breeze ; the officials, tired of comparing their vast 
array of figures, talk in desultory groups ; the 
mechanics are stretched on the warm ground, rest- 
ing ; and thus the scene remains for a little while 
until the telephone bell tinkles, galvanizing the 
official group into attention. The murmur of con- 
versation swells for a moment as the name of the 
coming competitor is passed along ; the dozing 
mechanics rouse themselves ; the tyre repairers fall 
into an ordered readiness ; and then the throng 
settles itself to silence for a moment. They are 
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listening. Far away, nearer, nearer still, sounds a 
steady throb ; a pillar of dust like the smoke from 
a field-gun rises from behind the near hills ; and 
some seconds after, arriving like a giant projectile 
from the same gun, the long, low car rushes with 
a scream of brakes up to the line. In a moment 
sound and commotion surround it ; it is enveloped 
in a cloud of officials and onlookers, smothering 
their voices in the uproar of its engine. The times 
are taken, the stop-watches set going, and it moves 
forward to the repairing station. The beast is 
maimed ; it is thirsty ; its begrimed directors, 
unable to make themselves heard above its defiant 
bellowings, gesticulate and point to the wounded 
part. Mechanics throw themselves on the ground 
beside it, crawl beneath it, lie with upturned faces 
close to where all the wild powers of fire and steel 
are rending its heart with shattering explosions. 
On its tyres, hot with all the hatred of the spurned 
miles, are thrown glittering cascades from a dozen 
pails of cold water ; into its maw is poured gallon 
after gallon of fluent life, limped as summer dews, 
dreadful as the caverns of Vesuvius; attendants 
minister to the needs of the driver and his assistant, 
who, seated on their reverberating platform and 
well-nigh drowned beneath the deluges of water 
and petrol, receive indiscriminately sandwiches, 
champagne, apples, chicken, and concentrated 
foods. And all this deafening and passionate 
activity lasts only for a few seconds. As the last 
mechanics scramble from beneath it the mighty 
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engine, now refreshed, grips the transmission shaft ; 
the car bounds away ; the stream of explosions 
fades in the distance ; the crowd in the control 
returns to its quiet conversation; and only a dozen 
green petrol tins, a pool of water, a broken cham- 
pagne bottle, a half-gnawed apple, a piece of 
sponge-cake soaked in wine and petrol, and a 
banana skin lying in a puddle of oil, mark the scene 
of this momentary and monstrous refreshment. 

They see not the whole of this picture who regard 
it as a signal of vulgar and extravagant folly. 
Among the onlookers and the cloud of parasites 
that buzz like flies round the commercial honey of 
which each car is a centre, there are doubtless 
many dull, greedy, and partly insane persons ; but 
never among those who work, whether they stand 
for ten hours in sun or rain at a wayside control 
toiling at advanced mathematics, or storm along at 
the extreme of speed for the same ten hours, or lie 
on their backs with the inventors in pools of oil, 
petrol running into their eyes, brute metal at a red 
heat menacing their faces. Ah, no ; in the labours 
of these there is something Titanic, something of 
the dignity that invests all worthy battles fought 
against heavy odds, something of the fragrance of 
enthusiasm, the glory of the pioneer, the nobility 
that crowns all those who work for to-morrow. 
For among them they are discovering, moulding, 
teaching, adapting, and tempering what we may 
call the character of the motor-car — a profound and 
singular personality, full of life and power. 


210 


THE COMPLETE MOTORIST 


IX 

But we have perhaps pored too closely over the 
wheels and cranks of the machines themselves, and 
delayed too long our return to the open road ; and 
in doing so we have but fallen into the common 
fault of forgetting, in contemplating the means, the 
end for which our fascinating slave was called into 
bein®'. But once on the road it ceases to be a 
mechanical study and becomes part of ourselves— 
an executive part that answers our will and carries 
us whither we would go. And there is its proper 
place, that is its proper mission, apart from which 
it can only be imperfectly understood. A ship 
lying upon the foul waters of a dock, unmoved by 
the tides, unvisited by the sea breezes, is often but 
a sordid thing, dark and stuffy and evil-smelling. 
But see the same ship when she is in her own 
place, when the blue seas heave under her, and the 
trade winds hum in her rigging. How pure she 
is then, how properly adapted for her purpose ; how 
the sunlight searches all her corners, and the salt 
airs make fragrant all her spaces ! So with the 
motor-ear ; if you would appreciate it, you must 
take it to the open road; and really to know all 
its virtues you must drive it yourself, become one 
with it, establish between it and yourself that 
sympathy which is perhaps the most enchanting of 
its qualities, and is really the secret of effortless 
control and mastery. 
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At first the road will alarm you by its panorama 
of risks and escapes ; then it will exhaust you with 
its unending claims upon your attention and interest, 
so that at the end of a day your mind will refuse to 
desist, and will go on directing your progress ; and, 
finally, it will hypnotize you and implant in you that 
restlessness, as haunting as the heimweh that is its 
opposite, with which it draws back to itself all who 
have ever fallen under its sway. This passion for 
the road is a far from new thing — it is one of the 
oldest things in the world. But it is new in its 
intensity ; and I can imagine, when the first genera- 
tion of motorists shall have passed away, their 
spirits haunting for ever the highways that first 
enthralled them, and ghostly puffs of dust travelling 
by themselves throughout a long summer’s day, and 
the wind of an unseen passage fluttering the heaps 
of autumn leaves by the wayside. And so I doubt 
not that when some of us who have fallen into this 
bondage lie a-dying, the last image of the world 
present to our minds will be the picture that thou- 
sands of miles have photographed on our memory ; 
of the road stretched white and narrowing, of the 
trees hurrying to meet us, of the snug homesteads 
left behind in the dusk, of the eternal Unknown 
that lies just beynd the turn of the road. 

X 

Of all the roads that ribbon England none is 
tnore alive, or has a more engaging personality, or 
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expresses more clearly the spirit of the road, than 
Telford’s great highway from London to Holyhead. 
Made for endurance, it has long outlasted its first 
purpose, until in the fullness of time that purpose 
has been restored to it, and once more it is in 
use from end to end. No longer a mere chain of 
short links connecting hamlet with town, and 
village with city, it has come again, by wonderful 
revoTutions, to its ancient dignity. Modern 
ingenuity has breathed on its slumbering spirit, 
which in these latter days has waked again to the 
bustle of life, the song of wheels, and the great 
business of travel. 

So many roads set out bravely enough and lose 
themselves in a tangle of crossways and bypaths, all 
their purpose dissipated, all their promise unfulfilled. 
But this is a road that sets out and arrives. Even 
while it is still within the influence of London its 
purpose is obvious to the traveller. Or rather, it 
is obvious that it has a purpose ; a profound and 
determined, and yet a mysterious, purpose, as of 
one who should say ; “ I have set out upon a long 
journey; follow my guidance to the end and you 
will see what my purpose is.” Even in these early 
stages, when its milestones bear such a legend as 
“ Potterspury, 2 miles,” the noble breadth and long 
straight bearings give the lie to an inscription so 
local and so petty. Obviously it has no concern 
with Potterspury. It does not go to Potterspury , 
it passes through it. Its purpose is serious and 
ultimate ; but not until you have followed its every 
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mile and the road stops on the edge of a sheet of 
green harbour water do you realize what that pur- 
pose was— why the road ran so straight through 
Daventry, why it did not mind going through 
Birmingham, or being soiled by the dust of the 
Black Country. For even when it was at Stony 
Stratford, it was the Holyhead Road, the road to 
Ireland. In its most dallying moments, looping 
round some pretty tree-clad hill or dipping into a 
valley sweet with sheltered flowers, it still meant 
to arrive ; the dalliance was only momentary, only 
apparent ; the ultimate purpose continually present 
and manifest. I speak as if the road moved and 
not the wayfarer ; and perhaps the accurate man 
will quarrel with my paradox. Nevertheless it is 
one of the simple truths which accuracy is most apt 
to miss. In all our talk of roads this movement is 
taken for granted ; all our verbs are active. The 
road comes from this place ; it leads to that ; it is a 
fast road or a slow road ; it climbs hills, drops into 
valleys, crosses rivers, runs beside railways ; andin 
all this speech its rippling, moving habit is illus- 
trated. It is the road that really moves forward ; 
at most the traveller follows it, lagging ever behind. 
For he never overtakes the road ; it is always before 
him, just round the next corner, wriggling away 
like a snake from his pursuing wheels, always 
cheating, always beckoning, always eluding him, 
always going on. 

The spirit of Telford, the man who dealt with 
flints and granite, hills and valleys, fields and rivers, 
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and turned them all into miles, resides in his Holy- 
head Road. So much of honest labour does not 
die, but takes in the passage of years a character 
and personality of its own. One is tempted to 
moralize about the travellers upon the road ; all the 
toiling feet, all the dusty wheels, all the hearts, sad 
and happy, that have passed that way and made 
sacred its ancient stages. The Romans in their 
day of pride ; the armies, victorious and fugitive ; 
the jolly-hearted travellers by coach in winter ; the 
lovers trembling through the scented starlight of 
a May night — these all used the road, but are 
vanished out of its life and memory and have left 
not a scratch on the surface. It is no monument 
of theirs ; it is a monument only to those who made 
it, breaking new ground here, taking in a length of 
time-worn highway there ; surely a monument most 
stable and enduring. For all time — or so it seems 
to creatures of a day — its mark is set across the face 
of our island, recording, like a finger-post, one of 
the ant-like trails of human activity. Its daily 
history is an epitome of human life, for on its stage 
are daily performed all the acts in our brief comedy ; 
daily it bears the physician to the bed of birth, daily 
the bridegroom hastens along it to meet his bride, 
daily it sees some hopeful heart set forth on his 
life’s adventure, and daily its dust is stirred by the 
tramp and shuffle of feet moving to an open grave. 
All through the night, while we are snug in bed, its 
surface lies silent in the moonlight or glistening- 
rain ; but throughout the longer night, when we 
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shall be no more interested, it will remain the scene 
of primitive effort and joy and grief, and resound 
still to the rumour of labour and of life. 


XI 

Secure in its purpose, the Holyhead Road can 
afford to take on the colour of its surroundings. 
When it is in Dunstable it does as Dunstable does, 
spreading itself out as though land were of no value, 
and as though sunshine and a reposeful expansive- 
ness were all that a road could desire. But it wears 
a different face far away in bleak Anglesea, where 
its miles are laid as a thread over stony moor- 
lands ; or where it cuts through the living rock, or 
spans the clear green waters of a sea strait. Strong- 
in the sense that it is a national and not a local 
road, it speaks different languages in the course of 
its varied career. It can be as modern as Birming- 
ham and as ancient as Pentre Voelas ; it can be as 
dignified as Dunstable and as mean as Weedon ; 
it can be as terse as Chirk or as redundant as 
Llanfai r pwllgw y ng yllgogerch w yrndrob wllty siliogo- 
gogoch. And safe in the knowledge that it is the 
Holyhead Road, it does not observe a timid exclu- 
siveness, but now and again shares a stage with 
other roads of suitable dignity. Here it borrows 
a mile or two from its great brother, the North 
Road, there keeps company with its Roman 
ancestors, Wading Street and the Old Chester 
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Road. It is at once catholic and distinguished, 
generous and thrifty, cheerful and serious. Of 
the lesser highways that come to salute its glorious 
progress all are made welcome, whether as tribu- 
taries or borrowers ; roads that come rushing pell- 
mell into it down a steep hill, roads that sweep 
grandly away from it and end foolishly in a cattle- 
yard, roads that steal away for an almost parallel 
hundred yards, and then suddenly and hastily turn 
off at right angles. Great and small, broad and 
narrow, they are all admitted to its company, with 
one single and significant exception — the shining 
steel way that once robbed it of its glories and left 
it for years lonely and deserted. From contact 
with this despoiler it now keeps itself inviolate. 
There are no level crossings on the Holyhead 
Road ; the railway may soar above it or burrow 
beneath it, but may never again meet it on the 
level. 

XII 

If, winged with the modern magic, you use the 
Holyhead Road you cannot fail to be cheered by 
a great company that keeps with you throughout 
the miles. I speak not of the trees, but of those 
more constant flankers of a main road, the tele- 
graph posts and wires. You first become impressed 
by the majesty of their companionship as the road 
leaves St. Albans. Before that, if you approach 
the Holyhead Road as I love to approach it, by 
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the winding, hill-tossed way from Edgware through 
Elstree, you will have noticed a single rank of wires 
here and there hurrying to the great tryst ; and as 
you pass through the streets of St. Albans they 
begin to crowd together, by twos and fours, coming, 
you would think, from nowhere, flying in all direc- 
tions over the ancient roofs of the town and past 
the chimneys and weather-vanes like gathering 
rumours, or like flurried passengers making haste 
to be in time. And then, as you turn the corner 
out of the town, you come upon the first of those 
mighty twin posts, braced and stayed against the 
pull of eighty wires humming steady organ 
harmonies in the wind, upon which all the con- 
vergent threads of news are ranked for their north- 
ward march. Oh, but they are brave companions, 
singing their song in the breeze, pointing the way 
far ahead up the mountain road, and for ever rank- 
ing and drooping and streaming, and starting up 
and swooping down beside you ! Once, near 
Bangor, you lose them for several miles, and cannot 
see them on either horizon ; but suddenly they rush 
upon you again from behind a hill, as though they 
joyed in the reunion after pursuing some short and 
steep cut of their own. And fast as you fly, the 
messages of good or evil news, of fortunes won or 
lost, of lives begun and lives ended, are flying 
faster along the wires ; and far as you follow the 
road’s course, they are diminishing in number, 
dropping off to finish their journey (so grandly 
begun) at some wayside village. For of all the 
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company that marched through Dunstable in double 
ranks on each side of the road, two posts abreast 
and forty wires to a post, only two keep faith with 
the road. These are the two that, when the la.st 
miles have been entered and the journey has 
resolved itself into a dream of miles and speed and 
a wind laden with honey and roses, go with you 
down the long straight ribbon over Anglesea to 
where the sea plunges under the cliff and the gulls 
cry about the lighthouse. For the wires are the 
Holyhead wires, although you could not distinguish 
them among the throng at St. Albans ; and the 
wires dip under the sea and go on to their promised 
land; but the road? — The road to Ireland, for all 
its earnestness and splendid purpose, pauses for 
ever on the edge of Wales, and resigns its charge 
to the waiting ships. ... 

In a play % Mr. Yeats a dreamer says ; “ The 
roads are the only things that are endless.” T o 
which a matter-of-fact person, unconsciously expres- 
sing a still greater dream, replies: “Yes, but even 
they have to stop when they come to the sea.” 
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With a Biographical Note by Wilfriu 
Meynell. With a Portrait in Photogravure. 
Twentieth Thousand. Fcap. Bvo* 5^* 

Tileston (Mary W.), DAILY STREN GTH 
FOR DAILY NEEDS. Tioeniy first 
Edition. ^ Medium z6mo. ^ 2s. 6d. net. 
Also an edition in superior binding, 6s. 
THE STRONGHOLD OF HOPE. 
Medium i6mo. 2s. 6d, net. 

Toynbee (Paget). DANTE ALIGHIERI. 
His Life and Works. With i6 Illustr.a- 
tions. Fourth and Enlarged Edition. Cr. 
Bvo. ss. net. 

Trevelyan (G. M.). ENGLAND UNDER 
THE STUARTS. With Maps and Plans, 
Sixth Edition. Demy Bvo. 10s. 6d. net. 

Triggs (H. Inigo). TOWN PLANNING: 
Past, Present, and Possible. Illustra- 
ted. Second Edition, Wide Royal Bvo. 
xss. net. 

Turner (Sir Alfred E.). SIXTY YEARS 
OF A SOLDIER’S LIFE. Demy Bvo. 
12s. 6d. net, 

Underhill (Evelyn). MYSTICISM. A 
Study in the Nature and Development of 
Man’s Spiritual Consciousness. Fifth 
Edition. Demy Bvo. isj, net. 

Urwick (E. J,). A PHILOSOPHY OF 
SOCIAL PROGRESS. Cr. Bvo. 6s. 

Yardon (Harry). HOW TO PLAY GOLF. 
Illustrated. Ninth Edition. Cr. Bvo. 
2s. 6d. net. 

Vernon (Hon. W. Warren). READINGS 
ON THE INFERNO OF DANTE. With 
an Introduction by the Rev. Dr. Moore. 
Two Volumes. Second Edition. Cr. Bvo. 
tss. net. 

READINGS ON 'PHE PURGATORIO 
OF DANTE. With an Introduction by 
the late Dean Church. I'wo Volumes. 
Third Edition. Cr. Bvo. xsjf, net. 


Methuen and Company Limited 





READINGS ON THE PARADISO OF 

DANTE. With an Introduction by the 
Bishop of Ripon. Two Voinvt&s. Second 
Edition. Cr. 8w. 15J. net. 

Vickers (Kenneth H,). ENGLAND IN 
THB: LATER MIDDLE AGES. With 
Maps. Second Edition. Demy 8z/o. 
xos. 6d. net. 

Waddell (L. A.). LHASA AND ITS 
MYSTERIES. With a Record of the Ex- 
pedition of 1903-1^4. Illustrated. Third 
and Cheaper Edition. Medium 8vo. ^s. 6d. 
net. . , ' 

Wade (G. W. and J. H.). RAMBLES IN 
SOMERSET. Illustrated. Cr. 8vo. 6s. 

Wagner (Richard). RICHARD WAG- 
NER’S MUSIC DRAMAS. Interpreta- 
tions, embodying Wagner’s own explana- 
tions. By Alice Leighton Cleatheh 
and Basil Crump. Ecap. Bvo. 2s. 6d. each. 
The Ring of the Nibelung. 

Sixth Edition. 

Lohengrin and Parsifal. 

Third Edition. 

Tristan AND Isolde. 

Second Edition. 

Tannhauser and the Mastersingers 
OF Nuremburg. 

Waterhouse (Elizabeth). WITH THE 
SIMPLE-HEARTED. Little Homilies to 
Women in Country Places. 7 'hird Edition, 
Small Pott Zvo. 2s, net. 

THE HOUSE BY THE CHERRY TREE. 

A Second Series of Little Homilies to 
Women in, Country Places, Small Pott Bvo. 
2s.net. 

COMPANIONS OF THE WAY. Being 
Selections for Morning and Evening Read- 
ing. Chosen and arranged by Elizabeth 
, Waterhouse. La^-ge Cr. Bvo. 5s, net. 
THOUGHTS OF A TERTIARY. Small 
Poii Zvo. IS* net. j 

VERSES. A New Edition. Ecap. Bvo. 2s. 
net. 

Waters (W.G.). ITALIAN SCULPTORS. 
Illustrated. Cr. Bvo. ys. 6d. net. 

Yifatt (Francis). EDINBURGH AND 
THE LOTHIANS. Illustrated Second 
Edition. Cr. Bvo. xos. 6d. net. 

R, L. S, Second Edition. Cr. Zvo. 6j?, 

Wedmore (Sir Frederick). , MEMORIES. 
Second Edition. Demy Zoo. ys, 6d. net. 

Weigall (Arthur E. P.). A GUIDE TO 
THE ANTIQUITIES OF UPPER 
EGYPT : I'^ROM Abvdos to the Sudan 
Frontier* Illustrated. Second Edition, 
Cr. Zim, ys, 6d. net. 


Wells (J.). .'OXFORD .AND OXFORD 
LIFE, Third Edition. C?\Zoo. ds, 6d. 

A SHORT HISTORY OF ROME. Four- 
teenth Edition. With 3 Maps. Cr. 8w. 

SJ!'. 6<£ 

; Whitten (Wilfred).., A, LONDONER’S 
LONDON. Illustrated. Second- Edition. 
Cr. Zoo. 6s. 

Wilde (Oscar). THE WORKS OF OSCAR 
WILDE. Twelve Volumes, Fcap. Zvo, 

Ss. net each volume. 

I. Lord Arthur Savile’s Crime and 
THE Portrait op Mr, W. H. ii. The 
Duchess of Padua, m . Poems, iv. 
Lady Windermekf/s Fan. v. A Woman 
OF No Importance, yi. An Ideal Hus- 
band. VII. The Importance of imung 
Earnest, vim. A House of Pome- ' 
granates. IX. Intentions, x. De Pro- 

FDNDIS AND PRISON LETTERS. XI. E.SSAYS. 

XII. SalomiS, a E'lorentine Tragedy, 
and La Sainte Courtis ane. 

Williams (H. Noel). A ROSE OF SAVOY : 
Marie Adelaide of Savoy, Duchessk de 
Bourgogne, Mother of Louis xv. Illus- 
trated. Second Edition. Demy Zvo. 15s. 
net. 

THE FASCINATING DUG DE RICHE- 
LIEU : Louis FKANgois Armand du 
Plessis (1696-1788). Illustrated. DemyZva.' 
15.V. net. 

A PRINCESS OF ADVENTURE: Marie 
Caroline, Duchessb de Berry (1798- 
1870). Illustrated. Demy Zvo, xss. net. 
THE LPVE AFFAIRS OF THE 
CONDES (1530-1740). Illustrated. Demy 
Zvo, 15s.net. 

Wilson (Ernest H.). A NATURALIST IN 
WESTERN CHINA. Illustrated. Second 
Edition. Demy Zvo. £x xos. net. 

Wood (Sir Eyelyn). FROM MIDSHIP- 
MAN TO FIELD-MARSHAL, Illus- 
trated. Fifth Edition. Demy Zvo. ys, 6d. 

net. ■ " ■ 

Also Fcap. Zvo. is. net. 

THE REVOLT IN HINDUSTAN (1857- 
59). Illustrated. Second Edition. Cr. 

6s. 

Wood' (W. Birktoedi) and Edmonds (Col, 
d. E.). A HISTORY OF THE CIVIL 
WAR IN THE UNITED STATES 
(i86i-6s). With an Introduction by Spenser 
Wilkinson. With 24 Maps and Plans. 
Third Edition. Demy Zvo. x2s. 6d. net. 

Wordsworth (W,). POEMS. With an 
Introduction and Notes by Nowell C. 
Smith. Three Volumes. Demy Zvo, xss. 
net. 

Yeats (W. B.). A BOOK OF IRISH 
VERSE. Third Edition. Cr.Zvo. 2s.6(i. 



Part II. — Selection of Series 
Ancient Cities 

General Editor, SiR B. C. A. WINDLE 

Cr, 8w. 45“. 6d, net each vohime 

With Illustrations by E. H. New, and other Artists 

Edinburgh. M. G. Williamson. 

Lincoln, E. Manscl Synipson. 
Shrewsbury. T. Auden. 

Wells and Glastonbury. T. S. Holmes 

The Antiquary’s Books 

General Editor, J. CHARLES cox 

Demy Sz>e. ‘js. 6d. net each vohime 

With Numerous Illustrations 

Ancient Painted Glass in England. 

Philip Nelson. 

Arch.eology and False Antiquities. 

R. Munro. 

Bells of England, The. Canon J. J. 

Raven. Secmd Edition, 

Brasses of England, The. Herbert W. 

IMacklin. Third Edition. 

Celtic Art in ^ Pagan and Christian 
Times. J. Roniilly Allen. Second Edition. 

Castles and Walled Towns of England, 

The. A- Plarvey. 

ClIUKCnWARDEN’s ACCOUNTS FROM THE 
Fourteenth Century to the Close of 
THE Seventeenth Century. 

Domesday Inquest, The. Adolphus Ballard. 

English Church Furniture. J, C. Cox 
and A. Harvey. Second Edition. 


iLNGLISH C;OSTUME, 


from rretnstonc Jlnne.s 


to the End of the Eighteenth 
George Clinch. 

English Monastic Life. Abbot G.asquet, 
Fourth Edition. 

English Seals. J. Harvey Bloom. 

Folk-Lore as an Historical Science, 
Sir G. L. Gomme. 

Gilds and Companies of London, The. 
George Unwin. 

^Hermits and Anchorites op England, 
The. Rotha Mary Clay. 

Manor and Manorial Records, Thf. 
Nathaniel J. Hone. Second Edition. 

Medieval Hospitals of England, The. 
Rotha Mary Clay. 

Old English Instruments of Music 
F. W. Galuin. Second Edition. 


BRISTOL. Aiirea narvey. 
Canterbury. J. C. Cox. 
Chester. Sir B. C. A. Windle. 
Dublin. S. A, 0. Fitzpatrick. 
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The Antiquapy’s Books— ooni/nuerf 

Old English Libraries. James Hutt. 

Old Service Books of the English 
Church. Christopher Wordsworth, and 
Henry Littlehales. Second Edition. 

Parish Life in Mediaeval England. 

Abbot Gasquet. Fourth Edition. 


Parish Registers of England, 

J. C. Cox. 


The. 


Remains of the Prehistoric Age in 
England. Sir B. C. A. Windle. Second 
Edition. 

Roman Era in Britain, The. J. Ward. 
Romano-British Buildings and Earth- 
works. J. Ward. 

Royal Forests op England, The. T. C. 

Cox. 

Shrines op British Saints. J. C. Wall. 


The Arden Shakespeare 

Demy 8vo. 2s. 6d. net each volume 

An edition of Shakespeare in Single Plays ; each edited with a full Introduction, 
Textual Notes, and a Commentary at the toot of the page 


All’s Well That Ends Well. 

Antony and Cleopatra. Second Edition. 
As You Like It. 

Cymbeline. 

Comedy of Errors, The 
Hamlet. Fourth Edition. 

Julius Caesar. 

*King Henry iv. Pt. i. 

King Henry v. 

King Henry vi. Pt. i. 

King Henry vi. Pt. ii. 

King Henry vi. Pt. hi. 

King Lear. 

King Richard ii. 

King Richard hi. 

Life and Death of King John, The. 
I.ove’s Labour’s Lost, Second Edition. 


Macbeth. 

Measure for Measure. 

Merchant of Venice, The. Second Ediimu 
Merry Wives of Windsor, The. 
Midsummer Night’s Dream, A. 

Othello. 

Pericles. 

Romeo and Juliet. 

Taming of the Shrew, The. 

Tempest, The. 

Timon of Athens. 

Titus Andronicus. 

Troilus and Cressida. 

Two Gentlemen of Verona, The. 
Twelfth Night. 

Venus AND Adonis, 

Winter’s Tale, The. 


Classics of Art 

Edited by Dr. J. H. W. LAING 

With numerous Illustrations. Wide Royal Svo 


Art of the Greeks, The. H. B. Walters. 
J 2 S. Hid. net. 

Art of the Romans, The. H. B. Walters. 
X5S. net. 

Chardin. H. E. A. Furst, xus. Hd. mi. 


Donai'Ello. Maud Cruttwell. 15^. net. 
Florentine Sculptors of the Renais- 
sance. Wilhelm Bode. Translated by 
Jessie Haynes. X 2 S. 6d. net. 

George Romney. Arthur B. Chamberlain. 

12S. 6 d. net. 
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Classics of RH— continued 

Ghirlandaio. Gerald S. Davies, Second 
Edition, xos. Cd, net, 

Lawrence. Sir Walter Armstrong. £iis. net. 
Michelangelo. Gerald S. Davies. J2jr. 6d, 

^ ' net. , 

Raphael. A. P. Oppd. ras. 6d. net. 

Rembrandt’s Etchings. A. M. Hind. 
Two Volumes, ar.?. net. 


Rubens. Edward Dillon. 25^*. net 

Tintoretto. Evelyn March Phillipps. 
net, 

Titian. 


Charles Ricketts. i5jr. net. 

Turner’s Sketches and Drawings. A. J. 
Finberg. Second Edition, tss.6d. net. 

Velazquez. A. de Beruete. 10s. 6d. net. 


The ‘ Complete ’ Series 

Fu/ly Illustrated. Demy %vo 


The Complete Association Footballer. 
B. S. Evers and C. E. Hughes-Davies. 
5,s. net. 

The Complete Athletic Trainer. S. A. 
Mussabini. 5^. net. 

The Complete Billiard Player. Charles 
Roberts. loj. M. net. 

The Complete Boxer. J. G. Bohun Lynch. 
S^. net. 

The Complete Cook. Lilian Whitling. 
<^s. 6d, net. 

The Complete Cricketer. Albert E. 

Knight, js.6d. net. Second Edition. 

The Complete Foxhunter. Charles Rich- 
ardson, 12^. 6d. net. Second Edition. 

The Complete Golfer. Harry Vardon. 

10^. 6d. net. Fourteenth Edition^ Revised. 
The Complete Hockey-Player. Eustace 
E. White, s^, net. Second Edition. 

The Complete Horseman. W. Scarth 
Dixon. Second Edition, tos. 6d. net. 


The Co.\iplete Lawn Tennis Player. 
A. Wallis Myers, los. 6d. net. Fourth 
Edition. 

The Complete Motorist. Filson Young. 

12^. 6d. net. New Edition {Seventh}. 

The Complete Mountaineer. G. D. 

Abraham, xis. net. Second Edition. 

The Complete Oarsman. R. C. Lehmann. 
xos, 6d. net. 

The Complete Photographer. R. Child 
Bayley. xos. 6d, net. Fi/th Editiony 
Revised. 

The Complete Rugby Footballer, on the 
New Zealand System. D. Gallaher and 
W. J. Stead, tos, 6d. net. Second Edition, 
The Complete Shot, G. T. Teasdale- 
Buckell. 12^. 6d. net. Third Edition. 

The Complete Swimmer. F. Sachs, js. 6d. 
net. 

The Complete Yachtsman. B. Heckstall- 
Smith and E. du Boulay. Second Edition^ 
Revised. x<^. mi. 


The Connoisseur’s Library 

With numerous Illustrations, Wide Royal 8w. 2 ^s. net each volume 


English Furniture. F. S. Robinson. 
English Coloured Books. Martin Hardie. 
Etchings, Sir F. Wedmore Second Edition. 

European Enamels. Henry H. Cunyng- 
hame. 

Glass. Edward Dillon. 

Goldsmiths’ and Silversmiths’ Work, 
Nelson Dawson. Second Edition. 

Illuminated Manuscripts. J. A. Herbert. 
Second Edition* 


Ivories. Alfred Maskeli. 

Jewellery, H. Clifford Smith. Second 
Edition. 

Mezzotints. Cyril Davenport. 

Miniatures. Dudley Heath. 

Porcelain. Edward Dillon. 

Fine Books. A. W. Pollard. 

Seals. Walter de Gray Birch. 

Wood Sculpture. Alfred Maskeli. Second 
Edition. 
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Handbooks of English Church History 

Edited by J. H. BURN. Crown 2s, 6d, net each volume 

The Reformation Period. Henry Gee. 

Bruce 


The Foundations of the English Church. 
J. H, Maude. 

The Saxon Church and the Norman 
Conquest. C. T. Cruttwell. 

The MEDi^ffiVAL Church and the Papacy. 
A. C. Jennings, 


The Struggle with Puritanism. 
Blaxiand. 


The Church of England in the Eigh- 
teenth Century. Alfred Plummer. 


Handbooks of Theology 


The Doctrine of the Incarnation. R. L. 
Ottley. Fifth Editio7i^ Reoised, Detny 
Svo, 12S. 6d. 

A History of Early Christian Doctrine. 
J, F. Bethune-Baker. Rany Szfo. los, 6d, 

An Introduction to the History of 
Religion. F. B. Jevons. Sixth Edition. 
Demy 8w. los* &d. 


An Introduction to the History of thf. 
Creeds- A. E. Burn. De7ny %vo. los. 6d. 

The Philosophy of Religion in England 
and America. Alfred Caldecott. DemyBvo. 
xos. 6d, 


The XXXIX Articles op the Church op 
England. Edited by E. C. S. (iibson. 
Seventh Edition. Demy Bvo. x-xs. 6d. 


The ‘Home Life’ Series 


Illustrated. Demy Svo. 6s, to lor. 6d, net 


Home Life in America. Katherine G. 
Busbey. Second Edition. 

Home Life in France. Miss Betbam- 
Ed wards. Sixth Edition. 

Home Life in Germany. Mrs. A. Sidgwick. 
Second Edition, 

Home Life in Holland. D. S. Meldrum. 
Second Edition, 


I-IoME Life in Italy. Lina Duff Gordon. 
Second Edition. 


Home Life in Norway. 
Seco7td Editiofi. 


H. K. Daniels. 


Home Life in Russia. A. S. Rappoport. 

S, L. Bensusan. 


Home Life in Spain. 
Seco7id Editiofi. 


The Illustrated Pocket Library of Plain and Coloured Books 

Fcap. %vo. 35 . 6d, net each volume 

WITH COLOURED ILLUSTRATIONS 


The Life and Death op John Mytton, 
Esq. Nimrod. Fifth Edition. 

The Life of a Sportsman. Nimrod. 

Handley Cross. R. S. Surtees. Fourth 
Edition, 

R. S. 


Mr. Sponge’s Sporting Tour. 
Surtees. SecoTzd Edition, 


JoRROCKs’s Jaunts and Jollities. R. S. 
Surtees. Third Edition. 


The Analysis of the Hunting Field. 
R. S. Surtees. 


The Tour of Dr. Syntax in Search of 
tue Picturesque. William Combe. 


The Tour of Dr. Syntax in Search of 
Consolation. William Combe. 


The Third Tour of Dr. Syntax in Search 
of a Wife. William Combe. 


Life in London. Pierce Egan. 


Ask Mamma. R. S. Surtees. 

WITH PLAIN ILLUSTRATIONS 

The Grave t A Poem. Robert Blair. 


Illustrations of the Book of Job. In- 
vented and Engi-aved by William Blake. 
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Leadei»s of Eeligion 

Edited by H. C. BEECHING, With Portraits 
Crown %vo. 2s. net each volume 
Cardinal Newman. R. H. Hutton. 

John Wesley. J. H. Overton. 

Bishop WiLBERFORCE. G. W. Daniell. 

Cardinal Manning. A. W. Hutton. 

Charles Simeon. H. C. G. Moule. 

John Knox. F. MacCunn. Second Edition, 

John Howe. R. F. Horton. 

Thomas Ken. F. A. Clarke. 

T. Hodgkin. 
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George Fox, the Quaker. 
Third Edition. 

John Keble. Walter Lock. 


Oliphant. Second 
Second 

Augustine of Canterbury. E. L. Cutts, 
W. H. Hutton. Fotirfh 


William Laud 
Edition. 

John Donne. Augustus Jessop. 

Thomas Cranmer. a. J. Mason. 

Latimer. R. M, and A. J. Carlyle. 

Bishop Butler. W. A. Spooner. 


The Library of Devotioa 

With Introductions and {where necessary) Notes 
Small Pott %vo, cloth, 2s.; leather, 2s. (,d. net each volume 


OF St. Augustine. 


The Confessions 

Eighth Edition. 

The Imitation of Christ. Sixth Edition. 

The Christian Year. Fifth Edition. 

Lyra Innocentium. Third Edition. 

The Temple. Second Edition. 

A Book of Devotions. Second Edition. 

A Serious Call to a Devout and Holy 
Life. Fifth Edition, 

A Guide to Eternity. 

The Inner Wav. Second Edition. 

On the Love of God. 

The Psalms of David. 

Lyra Apostolica. 

The Song of Songs. 

The Thoughts of Pascal. Second Edition. 

A Manual op Consolation from the 
Saints and Fathers. 

Devotions from the Apocrypha. 

The Spiritual Combat. 


The Devotions of St. Anselm. 

Bishop Wilson’s Sacra Privata. 

Grace Abounding to the Chief of Sin- 

NERS. 

Sacra.. A Book of Sacred Verse. 
Second Edtiion. 

A Day Book 
Fathers. 


from the Saints and 


A Little Book of Heavenly Wisdom. A 

Selection from the English Mystics. 

Love. A Selection from 
the German Mystics. 

An Introduction to the Devout Life, 

The Little Flowers of the Glorious 
Messer St. Francis and of his Friars. 

Death and Immortality. 

The Spiritual Guide. Third Edition. 

Devotions for Every Day in the Week 
AND THE Great Festivals. 

Preces Privatae. 

Horae Mysticae. A Day Book from the 
Writings of Mystics of Many Nations. 
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Little Books on Ai*t 

With many lllrntrations. Demy i 6 mo. 2 s, 6 d. 71 et each volume 

Each volume consists of about 200 pages, and contains from 30 to 40 Illustrations 
including a Frontispiece in Photogravure ’ 


Greuze and Boucher. E. F. Pollard. 
PIoLBEiN. Mrs. G. Fortescue. 


Albrecht DUrer. L. J. Allen. 

Arts of Japan, The. E. Dillon. Thh’d 
Edition.. 

Bookplates. E. Alniack. 

Botticelli. Mary L. Bonnor. 

Burne-Jones. F. de Lisle. 

Cellini. R. H. H. Cust. 

Christian Symbolism. Mrs. H. Jenner. 
Christ in Art. Mrs. H. Jenner. 

Claude. E. Dillon. 

Constable. H. W. Tompkins. Second 
Edition.. 

Corot. A. Pollard and E. Birnstingl. 

Early English Water-Colour. C. E. 
Hughes. 

Enamels. Mrs. N, Dawson, Second Edition, 
Frederic I^eighton. A. Corkran. 

George Romney. G. Paston. 

Greek Art. H. B. Walters. Fifth Edition, 


Illuminated Manuscripts. J. W, Bradley. 
Jewellery. C. Davenport. Second Edition, 
John PIoppner. H. P. K. Skipton. 

Sir Joshua Reynolds. J. Sime. Second 
Edition. 

Millet. N. Peacock. Secotid Edition , 

Miniatures. C. Davenport, V.D., F.S.A. 
Second Edition. 

Our Lady in Art. Mrs. H. Jenner. 
Raphael. A. R. Dryhurst. 

Rodin. Muriel Ciolkowska. 

Turner. F. Tyrrell-Gill. 

Vandyck. M. G. Smallwood. 

Velazquez. W. Wilberforce and A. R, 
Gilbert. 

Watts. R. E. D. Sketch ley. Second Edition. 


The Little Galleries 

Demy 167710, 2s, 6d. 7iet each, volume 

Each volume contains 20 plates in Photogravure, together with a short outline of 
the life and work of the master to whom the book is devoted 

A Little Gai.lery of Reynolds. j A Little Gallery of Hoppner. 

A Little Gallery of Romney. I A Little Gallery of Millais. 


The Little Guides 


With many Illustrations by E, H. New and other artists, and from photographs 
Small Pott%vo. Cloth, 2s. 6d. net ; leather, 6d. net each volmne 

The main features of these Guides are ( i) a handy and charming form ; (2) illus- 
trations from photographs and by well-known artists ; (3) good plans and maps ; 
(4) an adequate but compact presentation of everything that is interesting in the 
natural features, history, archaeology, and architecture of the town or district treated. 


Cambridge and its Colleges. A. H 
Thompson. Third Edition, Revised. 

Channel Islands, The. E. E. Bicknell. 
English Lake.s, The. F, G. Brabant. 


Isle of Wight, The. G. Clinch, 

London. G. Clinch. 

Malvern Country, The. Sir B.C.A. Windle. 
North Wat.es. A, T. Story. 
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The Little Guides— oonf/nt/er/ 

Oxford and its Colleges. J. Wells. 

Tmih FAiition, 

St. Paul’s Cathedral. G. Clinch. 

Shakespeare’s Country. Sit B. C, A. 
Windle. Fifth Edition. 

South Wales. G. W. and J. H. Wade. 
Westminster Abbey. G, E. Troutbeck, 
Second Edition. 

Berkshire. F. G. Brabant. 
Buckinghamshire. E. S. Roscoe. Second 
Edition. 

Cheshire. W. M. Gallichan. 

Cornwall. A. L. Salmon. Second Edition. 
Derbyshire. J. C. Cox. 

Devon. S. Baring-Gould. Third Edition. 
Dorset. F, R. Heath. Third Edition. 
Durham. J. E. Hodgkin. 

Essex. J C. Cox. 

Hampshire. J. C. Cox. Second Edition. 
Hertfordshire. H. W. Tompkins. 

Kent. G. Clinch. 

Kerry. C. P. Crane. Second Edition. 
Leicestershire and Rutland, A. Harvey 
and V. B. Crowther-Beynon. 

Middlesex. J. B. Firth. 

Monmouthshire. G. W. and J. H. Wade. 


Norfolk. W. A. Dutt. Third Edition, 
Revised. 

Northamptonshire. W. Dry. New and 
Revised Edition, 

Northumberland, J. E. Morris. 
Nottinghamshire. L. Guilford. 
Oxfordshire. F. G. Brabant. Second Edition. 
Shropshire. J. E. Auden. 

Somerset. G. W. and J. H. Wade. T'hird 
Edition. 

Staffordshire. C. Masefield. 

Suffolk. W. A. Butt 
Surrey. J. C Cox. 

Sussex. F. G. Brabant. Fourth Edition. 
Wiltshire. F. R. Heath. Second Edition. 

Yorkshire, The East Riding. J. E. 
Morris. 

Yorkshire, The North Riding. J. E. 
Morris. 

Yorkshire, The West Riding. J. E. 
Morris. Cloth, ^s. 6d, net; leather, 41 “. 6d. 
net. 


Brittany. S. Baring-Gould. Second Edition. 
Normandy. C. Scudamore. Second Edition. 
Rome. C. G. Ellaby. 

Sicily. F. H. Jackson. 


The Little Library 

With Introduction, Notes, and Photogravure Frontispieces 
Small Pott Sm. Each Volume, cloth, is. M. net 


Anon, A LITTLE BOOK OF ENGLISH 
LYRICS. Second Edition. 

Austen (Jane). PRIDE AND PREJU- 
DICE. Tvoo Volumes. 

NORTH ANGER ABBEY. 

Bacon (Francis). THE ESSAYS OF 
LORD BACON. 

Barham (R. H.). THE INGOLDSBY 
LEGENDS. Two Volumes. 

Barnett (Annie). A LITTLE BOOK OF 
ENGLIStI PROSE. 

Beckford (William). THE HISTORY OF 
THE CALIPH VATHEK. 


Blake (William). SELECTIONS FROM 
THE WORKS OF WILLIAM BLAKE. 

Borrow (George). LAVENGRd. Two 
Volumes, 

THE ROMANY RYE. 

Browning (Robert). SELECTIONS FROM 
THE EARLY POEMS OF ROBERT 
BROWNING. 


Canning (George). SELECTIONS FROM 
THE ANTI-JACOBIN : Witli some later 
Poems by Gkouge Canning. 


Cowley (Abraham). THE ESSAYS OF 
ABRAHAM COWLEY. 
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file Little hihmvY— continued 

Crabbe (George). SELECTIONS FROM 
THE POEMS OF GEORGE CRABBE. 


Harirell , (Andrew). THE POEMS OF 
ANDREW MARVELL. 


Graik (Mrs.). JOHN HALIFAX, 
GENTLEMAN. Two Volumes, 

Crashaw (Eicimrd). THE ENGLISH 
POEMS OF RICHARD CRASH AW. 

Bante AligWeri. THE INFERNO OF 
DANTE. Translated by H. F. Caky. 
THE PHRGATORIO OF DANTE. Trans- 
dated by H. F. Cary. 

THE PARADISO. OF DANTE. Trans- 
lated by H. F. Cary. 

Barley (George). SEI.ECTIGNS FROM 
TEE POEMS OF GEORGE DARLEY. 

BickensCGtiarles)^ CHRISTMAS BOOKS. 
Two Volumes, 

Eerrier (Susan). MARRIAGE. Two 
Volutnes, 

HE INHERITANCE. Two Volumes, 

Gaskell (Mrs.). CRANFORD. ^Second 
Mditfon, ' 

Hawthorne (lathaniel). THE SCARLET 
:: :,y letter. 

Heiidflrson(T. F.). A LITTLE BOOK OF 
SCOTTISH VERSE. 

Kittglake (A. W.). EQTHEN. Second 
Ediiion. 

Locker (F.). LONDON LYRICS. 


Milton (John). TPIE MINOR POEMS OF 
JOHN MILTON. / 

Moir (D. M.). MANSIE WAUCH. 

HicIMs (Bowysr). A LITTLE BOOK OF 
ENGLISH SONNETS. 

Smith (Horace and James). REJECTED 
ADDRESSES. . , ' 


Sterne (Laurence). A SENTIMENTAL 
: JOURNEY. 


Tennyson (Alfred, Lord). -TPIE EARLY 
POEMS OF' ALFRED, LORD TENNY- 
SON. 

IN MEMORIAM. 

THE, PRINCESS. 

MAUD. ■, : 


Thackeray (W. M.). VANITY FAIR. 
T/iree Volumes. 

PENDENNIS. Three Volumes. 
CHRISTMAS BOOKS. 

Vaughan (Henry). THE POEMS OF 
■ .HENRY VAUGHAN., ' , 

Waterhouse' „ (Elizabeth). , A,'„ LIT, T L E 
BOOK OF LIFE AND DEATH. 
Fourteenth Ediiion. 

Wordsworth (W.), SELECTIONS FROM 
THE POEMS OF WILLIAM WORDS- 
WORTH. 

Wordsworth (W.) and Coleridge (S. T,). 
LYRICAL BALLADS. Third Edit icn. 


The Little Quarto Shakespeare 

Edited by W. J. CRAIG. With Introductions and Notes 
Pott it>7no, 40 Volumes. Leather ^ price net each ’Volume 

Mahogany Eevolvmg Book Case, lO^. 7iet 


Miniature Library 

Demy ’ipzmo. Leather, is, net each volume 


Euphranor: A Dialogue on Youth. Edward 
FitaGerald. 

The Life of Epwarp, Lord Herbert of 
Cheruury. Written by himself. 


PoLONius; or. Wise Saws and Modern In- 
stances. Edward B’il:zGerald. 

The Rubaiyat of Omar Khayyam. Edward 
FitzGerald. Fifth Edition. 


General Literature 


The New Library of Mediciae 

Edited by C. W. SALEEBY. Demy %vo 


Care of the Body, The. F. Cavanagh. 
Second Edit Im Sjs, 6d. net. 

Children of the Nation, The. The Right 
Hon. Sir John Gorst. Second Edition. 

6d. net. 

Diseases of Occupation. Sir Thos. Oliver. 
los. 6d. net. Second Edition. 

Drugs and the Drug Habit. H. Sains- 
bury. 

Functional Nerve Diseases. A. T. Sclio- 
lield. ^s. net. 


Hygiene op Mind, The. T. S. Clouston. 
Si.vik Edition, 'js. Gd. net. 

Infant Mortality. Sir George Newman. 
7 S. 6d. net. 

Prevention op Tubercolokis (Consump- 
tion), The. Arthur Nevvsholme. JOS . 6 d . 
net. Second Edition. 

Air and Health. Ronald C. Macfie. ^s. U. 
net. Second Edition. 


The New Library of Music 

Edited by ERNEST NEWMAN. lUrntrated. Demy Zw. 7s. 6d. net 

^^^Ediio'n Second I Handel. R. A, Streatfeiid Second Edition. 

I Hugo Wolf. Ernest Newman. 


Oxford Biographies 

Illustrated. Fcap. Sm. Each volume, cloth, 2s. 6d. net; leather, %s. 6ti net 


Dante Alighieri, Paget Toynbee. Fifth 
Edition. 

Girolamo Savonarola. E. L. S. Horsburgh. 
Sixth Edition. 

John Howard. E. C. S. Gibson. 

Alfred Tennyson. A. C. Benson. Second 
Edition. 

Sir Walter Raleigh. I. A. Taylor. 


Erasmus. E; F. H. Capey. 

Robert Burns. T. F. Henderson. 
Chatham. A. S. McDowall. 

Canning. W. Alison Phillips. 
Beaconsfield. Walter Sichel. 

Johann Wolfgang Goethe. H. G. Atkins. 
Francois db Fenelon. Viscount St. Gyres. 


Four Plays 

Fcap. 8vo. 2s. net 


The PIoneymoon. A Comedy in Three Acts. 
Arnold Bennett. Third Edition. 

The Great Adventure. A Play of Fancy in 
Four Acts. Arnold Bennett. Fourth Edition. 

Milestones. Arnold Bennett and Edward 
Knoblauch. Seventh Edition. 


Kismet. Edward Knoblauch. Third Edi- 
tion. 

Typhoon. A Play in Four Acts. Melchior 
Lengyel. English Version by Laurence 
Irving. Second Edition. 


The States of Italy 

Edited by E. ARMSTRONG and R. LANGTON DOUGLAS 

Illustrated. Demy Zvo 

UNDER THE Sforza. 1 A HiSTORV OF Verona. A. M. Alien. 
Ceciha ISl. Ady. ro.y. Gd. net. J i 2 .v. Gd. net, 

A History of Perugia. W. Hey wood. tzs. 6d. net. 
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The Westminstei? Commentaries 

General Editor, WALTER LOCK 


Demy 

The Acts of the Apostles. Edited by R. 
B. Rackham. SLxih Edition, xos.^id. 

The First Epistle of Paul the Apostle 
TO THE Corinthians. Edited by H. L. 
Goudge. Third Edition. 6s. 

The Book of^ Exodus. Edited by A. H. 
M'Neile. With a Map and 3 Plans. io5, 6d. 

The Book of Ezekiel. Edited by H. A. 
Redpath. xos. 6d. 

The Book of Genesis. Edited, with Intro- 
duction and Notes, by S. R. Driver. Ninth 
Edition, ros. 6d. 


Sve 

Additions and Corrections in the 
Seventh and Eighth Editions of the 
Book op Genesis. S. R. Driver, is. 

The Book of the Prophet Isaiah. 
Edited by G. W. Wade. ms. 6d. 

The Book of Job. Edited by E. C. S. Gib- 
son. Second Edition, 6s. 

The Epistle of St. James. Edited, with 
Introduction and Notes, byR. J. Knowling. 
Secofid Edition, 6s, 


The ‘Young’ Series 


Illustrated. 

The Young Botanist. W. P. Westell and 
C. S. Cooper, 3jr. 6d. net. 

The Young Carpenter. Cyi-il Hall. 5^. 

The Young Electrician. Hammond Hall. 

S«y. 


Crowu $vo 

The Young Engineer. Hammond Hall. 
Third Edition. 5i'. 

The Young Naturalist. W. P. Westell. 
Second Edition. 6s. 

The Young Ornithologist. W. P. Westell 
Ss. 


Methuen’s Shilling Library 

Feap, 8vo, is. net 


Blue Bird, The. Maurice Maeterlinck. 
Charles Dickens. G. K. Chesterton. 
Charmides, and other Poems. Oscar 
Wilde. 

ChitrXl ; The Story of a Minor Siege. Sir 
G. S. Robertson. 

Condition of England, The. G. F. G. 
Masterman. 

De Profundis. Oscar Wilde. 

From Midshipman to Field-Marshal. 

Sir Evelyn Wood, F.M., V.C. 

Harvest Home. E. V. Lucas. 

Hills and the Sea. Hilaire Belloc. 
Huxlev, Thomas Henry. P. Chahners- 
Mitchell. 

Ideal Husband, An. Oscar Wilde. 
Intentions. Oscar Wilde. 

Jimmy Glover, his Book. James M. 
Glover. . 

John Boyes, King of the Wa-Kikuyu. 

John Boyes, 

Lady Windermere’s Fan. Oscar Wilde. 
Letters from a Self-made Merchant 
TO HIS Son. George Horace Lorimer. 


Life of John Ruskin, The. W. G* Colling- 
wood. 

Life of Robert Louis Stevenson, The 

Graham Balfour, 

Life of Tennyson, The. A. C. Benson. 

Little of Everything, A. E. V. Lucas. 

Lord Arthur Savile’s Crime. Oscar Wilde. 

Lore of the Honey-Bee, The. Tickner 
Edwardes, 

Man and the Universe. Sir Oliver Lodge. 

Mary Magdalene. Maurice Maeterlinck. 

Old Country Life. S. Baring-Gould. 

Oscar Wilde: A Critical Study. Arthur 
Ransorne. 

Parish Clerk, The. P. H. Ditchfield. 

Selected Poems. Oscar Wilde. 

Sevastopol, and other Stories. Leo 
Tolstoy, 

Two Admirals. Admiral John Moresby. 

Under Five Reigns. Lady Dorothy Nevill. 

Vailima I.etters. Robert Louis Stevenson. 

Vicar of Morwenstow, The. S. Baring- 
Gould, 


General Literature 
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Books for Trayellers 

CrcmnZm. each 

Each volume contains a number of Illuslrations in Colour 


Avon and Shakespeare’s Country, The. 
A. G. Bradley. 

Black Forest, A Book of the. C, E. 
Hughes. 

Bretons at Home, The. I'\ M. Gostling. 
Cities of Lombardy, The. Edward Hutton. 

Cities OF Romagna and the Marches, 
The. Edward Hutton. 

Cities OF Spain, The. Edward Hutton. 
Cities of Umbria, The. Edward Hutton. 
Days in Cornwall. C. Lewis Hind. 

Florence and Northern Tuscany, with 
Genoa. Edward Hutton. 

I.AND OF Pardons, The (Brittany). Anatole 
Le Braz. 

Naples. Arthur H. Norway. 

Naples Riviera, The. H. M. Vaughan. 
New Forest, The. Horace G. Hutchinson. 


Norfolk Broads, The. W. A. Dull. 
Norway and its Fjords. M, A. Wyllie. 
Rhine, A Book of the, S. Baring-Gould. 
Rome. Edward Hutton. 

Round about Wiltshikk, A. G. Bradley. 

Scotland of To-day. T. F, Henderson and 
Francis Watt. 

Siena and Southern Tuscany. Edward 
Hutton. 

Skirts of the Great City, The. Mrs. x\. 
G. Bell. 

Through East Anglia in a Motor Car. 
J. E. Vincent. 

Venice and Venetia. Edward Hutton. 
Wanderer in Florence, A. E. V. Lucas. 
Wanderer in Paris, A. E. V. Imcas. 
Wanderer in Holland, A. E. V. Lucas. 
Wanderer in London, A. E. V. Lucas. 


Some Books on Art 


Armourer and his Craft, The. Charles 
ffoulkes. Illustrated. Royal 4I0. £2 2s, 
net. 

Art AND Life, T. Sturge Moore. Illustrated. 
Cr, Sw. ss. net. 

British School, The. An Anecdotal Guide 
to the British Painters and Paintings in the 
National Gallery, E. V. Lucas, Illus- 
trated. Reap, 8w. 2s. 6cl. net. 

Decorative Iron Work. From the xith 
to the xvinth Century. Charles ffoulkes. 
Royal 4to. £2 2s. net. 

Francesco Guardi, 1712-1793. G. A. 
Simonson. Illustrated. huperial ^to. 
£2 25 . net. 

Illustrations of the Book of Job. 
William Blake. Quarto. £i %s. neit. 

John Lucas, Portrait Painter, 1828-1874. 
Arthur Lucas. Illustrated, hnperial epo. 

^3 '35 ..wA ■ , ,, 

Old Paste. A, Bei*esford Ryley. Illustrated. 
Royal 4to. £2 2s. net. 

One Hundred Masterpiecfis of Painting. 
With an Introduction by R. C. Witt, illus- 
trated. Secotui Edithm. Deviy lo-''. tui. 

' ^'■net.'" ■ 


Onb Hundred Masterpieces of Sculpture. 
With an Introduction byG. F. Hill. Illus- 
trated. Demy Bvo. 10s. net. 

Romney Folio, ^\. With an Essay by A. B. 
Chamberlain, Imperial Folio. £1$ 155. 
ftet. 

Royal Academy Lectures on Paintinc;. 
George Clausen, Illustrated. Crown Btio. 
^s.net. 

Saints in Art, The. Margaret E, Tabor. 
Illustrated. Third Edition. Reap, 800. 
35. 6d. fiet. 

Schools of Painting. Mary Innes. Illus- 
trated. Cr. Bvo. <55. net. 

Celtic Art in Pagan and Christian Times. 
J. R. Allen. Illustrated. Second Edition. 
Demy 8vo. 75. tA. net. 

* Classics of Art.' See page 14. 

‘ The Connoisseur’s Libraky.’ See page 15. 

‘ Little Books on Art.’ See page 18. 

‘ The Little Galleries.’ See page 18. 
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Some Books on Italy 


Etruria and Modern Tuscany, Old. 
Mary L. Cameron. Illustrated. Second 
Edition, Cr. Bzfo, 6s, net. 

Florence : H«r History and Art to the Fall 
of the Repuhlic. F. A. Hyett. Demy Zvo. 
ys. 6d. net. 

Florence, A Wanderer in. E. V. Lucas. 
Illustrated. Sixth Edition. Cr. Zvo. 6s. 

Florence and her Treasures. H. M. 
Vaughan. Illustrated. Ecap. Zvo. s^. net. 

Florence, Country Walks about. Edward 
Hutton. Illustrated. Secorid Edition. 
Fcap. Zvo. 5 ^. net. 

Florence and the Cities of Northern 
Tuscany, with Genoa. Edward Hutton. 
Illustrated. Third Edition. Cr. Zvo. 6s. 

Lombardy, The Cities of. Edward Hutton. 
Illustrated. Cn 8 w. 6s. 

Milan under the Sforza, A History of. 
Cecilia M. Ady. Illustrated. Demy Zvo. I 
loj. 6d. 9iet. I 

N-aples : Past and Present. A. H. Norway. 
Illustrated. Third Edition. Cr, Zvo. 6s, 

Naples Riviera, The. H. M. Vaughan. 
Illustrated. Second Edition. Cr. Zvo. 6 >r. 

Perugia, A History of. William Heywood. 
Illustrated. Demy Zvo. i 2 ^. 6d. net. 

Rome. Edward Hutton. Illustrated. Third 
Edition. Cr. Zvo. 6 ^. 

Romagna and the Marches, The Cities 
OF. Edward Hutton. Cr. Zvo, 6s. 

Roman Pilgrimage, A. R. E. Roberts. 
Illustrated. Detny Zvo. los. 6d. net. 

Rome of the Pilgrims and Martyrs. 
Ethel Ross Barker. Demy Zvo. izs. 6d, 
net. 

Rome. C. G, Ellaby. Illustrated. Small 
Pott Zvo. Clothe as. 6d. net ; leather^ 3 ^. 6d. 
net. 

Sicily. F. H. Jackson. Illustrated. Small 
Pott Zvo. Clotht as. 6d. net ; leather.^ S-S'- 
.'■net, ' 

Sicily : The New Winter Resort. Douglas 
Sladen. Illustrated, Second Edition. Cr. 
ss. net. 

Siena and Southern Tuscany. Edward 
Hutton. Illustrated. Second Edition, Cr. 

■ Zvo. 6 s.' .. 


Umbria, The Cities of. Edward Hutton. 
Illustrated. Fifth Edition. Cr. Zvo, 6s. ' 

Venice and Venetia. Edward Hutton. 
Illustrated. Cr. Zvo. 6 ^. 

Venice on Foot. H. A. Douglas, Illus- 
trated. Second Edition. Fcap. Zvo. 

Venice and her Treasures. H. A. 
Douglas. Illustrated. Fcap. s^. net. 

Verona, A History of. A. M. Allen. 
Illustrated. Demy Zvo. las. 6d. net. 

Dante and his Italy. Lonsdale Ragg. 
Illustrated. De^ny Zvo. las. 6d. net. 

Dante Alighieri : His Life and Works. 
Paget Toynbee. Illustrated. Cr. Zvo. ^s. 
net. 

Home Life in Italy. Lina Duff Gordon. 
Illustrated. Third Edition. Demy Zvo. 
xos. 6d. net. 

Lakes of Northern Italy, The. Richard 
Bagot. Illustrated. Second Edition. Fcap. 
Zvo. $s. net. 

Lorenzo the Magnificent, E. L. S. 
Horsburgh. Illustrated. Second Edition. 
Demy x^s. net. 

Medici Popes, The. H. M. Vaughan, Illus- 
trated. Demy Zvo. xss. net. 

St. Catherine of Siena and her Times. 
By the Author of ‘ Mdlle. Mori.’ Illustrated. 
Secofid Edition. Demy Zvo. js. 6d. net, 

S. Francis of Assisi, The Lives of. 
Brother Thomas of Celano. Cr, Zvo. s^. 
net. 

Savonarola, Girolamo. E. L. S. Honsburgh. 
Illustrated. Cr. Zvo. 55 . net. 

Shelley and his Friends in Italy. Helen 
R. Angeli, Illustrated. Demy Zvo. icj. 6d. 
net. 

Skies Italian ; A Little Breviary for Tra- 
vellers in Italy. Ruth S. Phelps. Fcap 8 z'< 3 . 
^s.net. 

United Italy. F. M. Underwood Demy 
Zvo. lay. 6d, net. 

Woman in Italy. W. Boulting, Illustrated. 
Demy Zvo. xos. 6d. net. 
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Part III. — A Selection of Works of Fiction 


Albanesi (B. Marla). .SUSANNAH AND 

GNE OTHER. Fmrtk Ediiion, Cr, 
Zvo. 6s* 

I KNOW A MAIDEN. I'kird EdiUon, 
Cr. 8z»«?. 6^. 

THE INVINCIBLE AMELIA; or, The 
Polite Adventuress. Third Ediiion. 
Cr, 8z>£». 3 ^. 6d. 

THE GLAD HEART. Fifth Edition. Cr. 
8zJO. 6s. 

OLIVIA MARY. Fourth Edition. Cr. 
Bvo. 6s. 

THE BELOVED ENEMY. Second Ediiion. 
Cr, Bvo. 6s. 


PABO THE PRIEST. Cr. 8m 6s. 
WINEFRED. Illustrated. Second Ediiion. 
Cr. 8m 6s. 

IN DEWISLAND. Second Ediiion. Cr, 
Bvo, 6s. 

MRS. GURGEN VEN OF GURGEN YEN. 
Fifth Edition. Cr. Bm. 6s. 

Barr (Robert). IN THE MIDST OF 
ALARMS, Third Ediiion. Cr. Bvo, 6j. 
THE COUNTESS TEKLA. Fifth Edition. 
Cr. 8m 6^. 

THE MUTABLE MANY. Third Edition. 
Cr.Bvo. 6s. 


Bagot (Riclmrd). A ROMAN MYSTERY. 

Third Edition Cr. Bvo. 6s. 

THE PASSPORT. Fourth Edition. Cr. 
Bvo. 6s. 

ANTHONY CUTH BERT. Fourth Edition. 
Cr. Bvo. 6^. 

LOVE’S PROXY, Cn 8m 6s. 

DONNA DIANA. Second Ediiion. Cr. 
Bvo. 6.?. 

THE HOUSE OF SERRAVALLE. Third 
Ediiion. Cr. Bvo. 6s. 

DARNELEY PLACE. Second Edition. 
Cr. Bvo. 6s. 

Bailey (H. G.). STORM AND TREASURE. 

Third Ediiion, Cr, Bvo. 6s. 

THE LONELY QUEEN. Third Edition. 
Cr. Bvo. 6s, 

THE SEA CAPTAIN. Third Edition. 
Cr. Bvo. 6s. 

Baring-Gouia (S.). IN THE ROAR OF 
THE SEA, Eighth Edition. Cr. Bvo. 6s. 
MARGERY OF QUETHER. Second Edi- 
tion, Cr, Bvo. 6s. 

THE QUEEN OF LOVE. Fifth Edition. 
Cr. 8z/<?>. 6s. 

NOEMI. Illustrated. Fourth Edition. Cr, 
Bvo. 6s. 

TPIE BROOM-SQUIRE. Illustrated. Fifth 
Ediiion. Cr. Bvo. 6s. 

BLADYS OF THE STEWPONEY. Illus- 
trated. Secoiui Edition. Cr. Bvo. 6s. 


Begbie (Harold). THE CURIOUS AND 
DIVERTING ADVENTURES OF SIR 
JOHN SPARROW, Baht.; or, The 
Progress of an Open Mind. Second 
Edition, Cr, Bvo, 6s, 


BeUoc (H.). EMMANUEL BURDEN, 
MERCHANT. Illustrated. Second EdE 
turn. Cr. Bvo. 6s. 

A CHANGE IN THE CABINEl.’. Third 
Edition. Cr. Bvo. 6s, 

Bennett (Arnold). CLAYHANGliR. 

Eleventh Edition.. Cr.Bvo. 6s. 

THE CARD. Sixth Edition, Cr. Bvo. 6i'. 
HILDA LESSWAYS. Eighth Edition, 
Cr. Bvo. 6s. 

BURIED ALIVE. Third Edition. Cr. 
8m 6s. 

A MAN FROM THE NORTH. Third 
Edition. Cr.Bvo. 6s. 

THE MATADOR OF THE FIVE TOWNS. 

Second Edition. Cr. Bvo. 6s. 

THE REGENT ; A Five Towns Storv of 
Adventure in London. ThFd Edition. 
Cr. 8m 6 j. 

ANNA OF THE FIVE TOWNS, Fcaf. 

■ Bvo. ■ ts, net. 

TERESA OF WATLING STREET. Fcap. 
Bvo. js. net. 


Benson (E. F.). DODO ; A Detail of tiif; 
Dait. Seventeenth Edition, Cr. Bvo. 6s. 
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Birmingham (George fi..)* SPANISH 
GOLD. Seventeenth Edition, Cr, Bvo. 6s. 
A iso Fcap, Sw. iJ. net. 

THE SEARCH PARTY. Tenth Edition. 
Cr. Bvo, 6s. 

Also Fcap. Bvo. xs.net. 

LALAGE’S LOVERS. Third Edition. Cr. 

THE ADVENTURES OF DR. WHITTY. 

Fourth Edition. Cr, Bvo. 6s. 

Bowen (Marjorie). I WILL MAINTAIN. 

Ninth Edition. Cr. Zvq. 6s. 

DEFENDER OF THE FAITH. Seventh 
Edition. Cr, Zvo. 6 ^. 

A KNIGHT OF SPAIN. Third Edition. 
Cr. Zvo. 6s. 

THE QUEST OF GLORY. Third Ediiimt. 
Cr. Zvo. 6s. 

GOD AND THE KING. Sisrth Edition. 
Cr. Zvo. 6s. 

THE GOVERNOR OF ENGLAND. Third 
Edition. Cr. Zvo. 6s. 

Castle (Agnes and Egerton). THE 
GOLDEN BARRIER. Third Edition. 
Cr. Zvo. 6s. 

Chesterton (G.K.). THE FLYING INN. 
Fourth Edition. Cr. Zvo. 6s. 

Clifford (Mrs. W. K.). THE GETTING 
WELL OF DOROTHY. Illustrated. 
Third Edition. Cr, Z^o, 35 . 6d. 

Conrad (Joseph). THE SECRET AGENT: 
A Simple Tale. Fourth Edition. Cr, Zvo. 


GOD’S GOOD MAN : A Simple Love 
Story. Seventeenth Edition. 1542?/; Thmi- 
sand. Cr. Zvo. 6s. 

HOLY ORDERS : The Tragedy op a 
Quiet Life. Second Edition. laoZ/t 
Thousand. Cr. Zvo. 6 j. 

THE MIGHTY ATOM. Thirtysecotui 
Edition. Cr.Zvo. 6s. 

Also Fcap. Zvo. is. net. 

BOY : A Sketch. Thirteenth Edition. Cr. 
Zvo. 6s. 

Also Fcap. Zvo. is. net. 

Fifteenth Edition, Cr. Zvo. 

THE LIFE EVERLASTING. SLrth Edi- 
tion. Cr. Zvo. 6s. 

JANE; A Social Incident. Fcap. Zvo. 
IS. net. 

Crockett (S. B,). LOCHINVAR. Illus- 
trated. Fourth Edition. Cr. Zvo. 6s. 
THE STANDARD BEARER. Second 
Edition. Cr. Zvo. 6s. 

Croker (B. M.). THE OLD CANTON- 
MENT. Second Edition. Cr. Zvo. 6s. 
JOHANNA. Second Edition. Cr.Zvo. 6s. 
A NINE DAYS’ WONDER. Fifth Edi- 
tion. Cr. Zvo. 6s. 

ANGEL. Fifth Edition. Cr. Zvo. 6s. 
KATHERINE THE ARROGANT. Seventh 
Edition. Cr. Zvo, 6 ^. 

BABES IN THE WOOD. Fourth Edition. 
Cr. Zvo. 6s. 

Dani)y(Prank). JOSEPH IN JEOPARDY. 

Fcap. Zvo. IS. net. 

Doyle (Sir A. Conan). ROUND THE RED 
LAMP. Twelfth Edition. Cr. Zvo. 6s. 
Also Fcap. Zvo, is. net, 

Drake (Maurice). WO2. Sixth Edition 
Cr. Zvo. 6s. 

Findlater (J, H.). THE GREEN GRAVES 
OF BALGOWRIE. Fifth Edition. Cr. 
Zvo. 6 j. ^ 

THE LADDER TO THE STARS, Second 
Edition. Cr. Zvo. 6s. 

Findlater (Mary). A NARROW WAY. 

Fenirfk Edition. Cr. Zvo. 6s. 

THE ROSE OF JOY. Third Edition. 
Cr. Zvo. 6s. 

A BLIND BIRD’S NEST. Illustrated. 
Second Edition. Cr. Zvo, 6s. 

Fry (B. and C. B.). A MOTHER’S SON. 

Fifth Edition. Cr. Zvo. 6s. 

Harraden (Beatrice). IN VARYING 
MOODS. Fourteenth Edition. Cr.Zvo. 6s. 
HILDA STRAFFORD and THE REMIT- 
TANCE MAN. Iwefth Edition. Cr. 

INTERPLAY. Fifth Edition. Cr.Zvo. 6s. 


A SET OF SIX. Fourth Edition. Cr.Zvo. 6s. 
UNDER WESTERN EYES. Sec^ui Edi- 
tion. Cr. Zvo. 6s. 

CHANCE. Eighth Edition. Cr.Zvo. 6s. 

Conyers (Dorothea). SALLY. Fourth 
Edition. Cr.Zvo. 6s. 

SANDY MARRIED. Fifth Edition. Cr. 
Zvo. 6s. 

Corelli (Marie). A ROMANCE OF TWO 
WORLDS. Thirty-Second Edition. Cr. 
Zvo. 6s. 

VENDETTA ; or, The Story of one For- 
gotten. Thirty-first Edition. Cr.Zvo. 6s. 
THELMA: A Norwegian Princess. 

Forty-fourth Edition. Cr. Zvo. 6s, 
ARDATH: The Story of a Dead Self. 

Twenty-first Edition. Cr. Zvo. 6s, 

THE SOUL OF LILITH. Eighteenth 
Edition. Cr. Zvo. 6s. 

WORMWOOD A Draivia of Paris. 

Nineteenth Edition. Cr. Zvo. 6s. 
BARABBAS : A Dream* of the World’s 
Tragedy. Forty-seventh Edition. Cr. Zvo, 


THE SORROWS OF SATAN. Fifty- 
ninth Edition. Cr. Zvo, 6 jsr, 

THE MASTER. CHRISTIAN. Fifteenth 
Edition, x^csih Thousand. Cr. Zvo. 6s. 
TEMPORAL POWER: A Study in 
Supremacy. Second Edition. x^d;h 
Thousand, Cr. Zvo. 6s. 



Fiction 


Ha^i^tmann , (toliart). THE FOOL IN 
CH R1 ST : E m manue l Quin t. Transl ated 
by Thomas Seltzer. CV. Zm , 6 s , 

Hicheiis (Robert), THE PROPHET OF 
BERKELEY SQUARE. Secoftd EdUion. 
Cn 8w. 6jr. 

TONGUES OF CONSCIENCE. Fourth 
Edition. Cr. Bm, 6s. 

FELIK : Three Years in a Life. Tenth 
Edition. Cr. Btjo. 6s. 

THE WOMAN WITH THE FAN. Eighth 
Edition. Cr. Zvo. 6s. 

Also Fcap. Bvo. xs. net. 

BYEWAYS. Cr.Bm. 6s. 

THE GARDEN OF ALLAH. Ttoentjy- 
fourth Edition. Cr. Zvo. 6s. 

TPIE BLACK SPANIEL. Cn 8m 6s. 
THE CALL OF THE BLOOD. Einth 
Edition. Cr, Bvo. 6s. 

BARBARY SHEEP. Second Edition. Cr. 
8m 3 .y. 6d. 

A ko Ecap. Zvo. is. net. 

TPIE DWELLER ON THE THRESHOLD. 

Second Edition. Cr. Zm. 6^. 

THE WAY OF AMBITION. Fifth Edi- 
tion. Cr. Zvo. 6s. 

Hope (ARthoiiy). A CPIANGE OF AIR. 

Sixth Edition. Cr. Zvo. 6s. 

A MAN OF MARK. Seventh EdUion. Cr. 


Jacobs (W, W.). MANY CARGOES 
Thirty. third Edition. Cr. 8m 3.^. Cd. 
Also Illustrated in colour. Demy 8ot. 
•js. 6d, net. 

SEA URCHINS. Seventeenth EdUion. Cr. 
8m 2s. 6d. 

A MASTER OF CRAFT. Illustrated. 

Tenth EdUion; Cr. Zvo. ^s. 6d. 

LIGHT FREIGHTS. Illustrated. Eiefjonth 
Edition. Cr. Zvo, $s. 6d. 

A iso Fcap. Zvo. is. fiet. 

THE SKIPPER’S WOOING. Ekventh 
EdUion. Cr. 8m 3s, 6d. 

ATSUNWICH PORT. Illustrated. E/enm/h 
Edition. Cr. Zvo, ;ss. 6d. 

DIALSTONE LANE. Illustrated. Eighth 
EdUion. Cr. Zvo. 2s. 6d. 

ODD CRAFT. Illustrated. Fifth EdUion. 
Cr. 8m 3^. 6d. 

THE LADY OF THE BARGE. Illustrated. 

Ninth EdUion. Cr. Zvo. 3s. 6d. 
SALTHAVEN. Illustrated. Third Edition. 
Cr, Zvo. 3^. 6d. 

SAILORS’ KNOTS. Illustrated. Fifth 
EdUion. Cr. Zvo. ^s. 6d. 

SHORT CRUISES. Third EdUion. Cr. 
Zvo. 3.r. 6d. 


James (Henry). THE GOLDEN BOWL. 
Third Edition. Cr, Zm. 6s. 


THE CHRONICLES OF COUNT AN- 
TONIO. Sixth EdUion, Cr. Zvo. 6s. 
PHROSO. Illustrated. Ninth EdUion. C 
Zvo. 6s, 

SIMON DALE. Illustrated. Ninth EdUion. 
Cr. Zvo. 6s. 

THE KING’S MIRROR. Fifth EdUion. 
Cr. Zvo. 6s. 

QUISANT^:. Fourth Edition. Cr. 8m 6s. 
THE DOLLY DIALOGUES. Cr. Zvo. 6s. 
TALES OF TWO PEOPLE. Third Edi- 
tion. Cr. Zvo. 6s. 

A SERVANT OF THE PUBLIC. Illus- 
trated. Sixth Edition, Cr. 8m 
THE GREAT MISS DRIVER. Fourth 
Edition. Cr. Zvo, 6j. 

MRS. MAXON PROTESTS. Third Edi-> 
tion. Cr. 8m 

Hntten (Baroness iron). THE HALO. 
Fifth EdUion. Cr. Zvo. 6s, 

A iso Fcap. Zvo. is. net. 

Hyne (C. J. Ciitclifife). FIREMEN HOT. 
Fourth EdUion. Cr. 8m 6s. 

♦The Inner Sbrine* (Author of), THE 
WILD OLIVE. Third EdUion. Cr, 8m 


Le Quenx (William). THE CLOSED 
BOOK. Third EdUion. Cr. Zvo. 6s. 
THE VALLEY OF THE SHADOW. 

Illustrated. Third EdUion. Cr, Zvo. 6s. 
BEHIND THE THRONE. Fourth Edition. 
Cr, Zvo. 6s. 


London (Jack). WHITE FANG. Ninth 
Ediiiofu Cr.Zvo. 6s. 


Lowndes (Mrs. Belloc). THE CHINK 
IN THE ARMOUR. Fourth EdUion. 
Cr. 8m 6s. net, 

MARY PECHELL. Second Edition. Cr. 


STUDIES IN LOVE AND IN TERROR. 

Second Edition. Cr.Zvo. 6s. 

THE LODGER. Fourth Edition. Crown 


Lucas (E. Y.). LISTENER’S LURE : An 
Oblique Narration. Tenth Edition. 
Fcap. Zvo, 5s. 

OVER BEMERTON’S: An Easy-going 
Chronicle. Twelfth EdUion. Fcap. Zvo. 


MR. INGLESIDE. Tenth EdUion. Fcap. 


THE STREET CALLED STRAIGHT. 

Fifth Edition. Cr. Zvo. ( 5 .?. 

THE WAY HOME. Second Edition, Cr, 
Zvo. 6s, 


LONDON LAVENDER. Eighth Edition. 
Fcap. Zvo. $s. 
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Lyali (Edna). DERRICK VAUGHAN, 
NOVELIST. 44/A Thcmand. Cr. Zvo. 
3 ^. 6d, 

Macnaughtaii (S.). THE FORTUNE OF 
CHRISTINA M'NAB. Sixth Edition. 
Cr. Zvo. ss. net. 

PETER AND JANE. Fourth Edition. 
Cr. Zvo. 6s. 

Malet (Lucas). A COUNSEL OF PER- 
FECTION, Second Edition. Cr. Zvo. 6s. 
COLONEL ENDERBY’S WIFE. Sixth 
Edition. Cr.Zvo. 6s. 

THE HISTORY OF SIR RICHARD 
CALMADY : A Romance. Seventh Edi- 
Hon. Cr. Zvo. 6s. 

THE WAGES OF SIN. Sixteenth Edition. 
Cr. Zvo. 6s. 

THE CARISSIMA. Fifth Edition. Cr. 
Zvo. 6^. 

THE GATELESS BARRIER. Fifth Ed> 
tion, Cr. Zvo. 6s. 

Mason (A. E. W.). CLEMENTINA. 
Illustrated. Ninth Edition. Cr.Zvo. 6s, 

Maxwell (W. B.). THE RAGGED MES- 
SENGER. Third Edition. Cr. Zvo. 6s. 
VIVIEN. Thirteenth Edition. Cr. Zvo. 6s. 
THE GUARDED FLAME. Edir 

tion. Cr. Zvo. 6s. 

Also Fcap. Zvo. ts.nei. 

ODD LENGTHS. Second Edition. Cr.Zvo. 
6s. 

Fourth Edition. Cr.Zvo. 6s. 
Also Fcap.Zvo. rs.mt. 

THE COUNTESS OR MAYBURY: Be- 
tween You AND 1. Fourth Edition. Cr. 
Zvo. 6s. 

THE rest CURE, Fourth Edition. Cr. 
Zvo. 6j. 

Milne (A. A.). THE DAYS PLAY. Fifth 
Edition. Cr.Zvo. 6s. 

THE HOLIDAY ROUND, Second Edition. 
Cr. Zvo. 6s. 

Montague (G. E.). A HIND LET LOOSE. 

Third Edition. Cr. Zvo. 6s. 

THE MORNING’S WAR. Second Editio?i. 
Cr. 6i^. 

Morrison (Arthur). TAI,ES OF MEAN 
STREETS. Seventh Edition. Cr. Zvo. 6s. 
Also Fcap. Zvo. xs, net. 

A CHILD OF THE JAGO. Sixth Edition. 
Cr. Zvo. 6s. 

THE HOLE IN THE WALL. Fourth 
Edition. Cr. Zvo. 6s. 

DIVERS VANITIES. Cr. Zvo. 6s. 

OUiyant (Alfred). OWD BOB, THE 
GREY DOG OF KENMUIR. With a 
Frontispiece, Tvoelfth Edition. Cr. Zvo. 6s. 


THE TAMING OF JOHN; ■ BLUNT. 

Second Edition. Cr. Zvo, 6s. ' ' 

THE ROYAL ROAD. Second Edition. 
Cr.Zvo. 6s. 

Onions (Oliyer). GOOD BOY SELDOM: 
A Romance of Advertisement. Second 
Edition. Cr.Zvo. 6s. 

THE TWO KISSES. TJmd Edition, 
Cr. Zvo. 6s. 

Oppenheim (E. Phillips). MASTER OF 
MEN. Fifth Edition. Cr. Zvo. 

THE MISSING DELORA, Illustrated. 
Fourth Edition. Cr.Zvo. 6s. 

Also Fcap. Zvo. is. net. 

Orczy (Baroness). FIRE IN STUBBLE. 
Fifth Edition. Cr.Zvo, 6s. 

Also Fcap. Zvo. xs. net. 

Oxenham (John). A WEAVER OF 
WEBS. Illustrated. Fifth Edition. Cr. 
Zvo. 6s. 

THE GATE OF THE DESERT. Third 
Edition. Cr. Zvo. 6s. 

Also Fcaf. Zvo. xs, net. 

PROFIT AND LOSS. Sixth Edition. 
Cr. Zvo. 6s. 

THE LONG ROAD. Fourth Edition. 
Cr. Zvo. 6.T. 

Also Fcap. Zvo. xs. net. 

THE SONG OF HYACINTH, and Other 
Stories. Second Edition. Cr. Zvo, 6s. 
MY LADY OF SHADOWS. Fourth 
Edition. Cr. Zvo, 6s. 

LAURISTONS. Fourth Edition. Cr, Zvo. 
6s. 

THE COIL OF CARNE. Sixth Edition. 
Cr.Zvo, 6s. 

THE QUEST OF TPIE GOLDEN ROSE. 

Fourth Edition. Cr. Zvo. 6s. 

MARY ALL-ALONE. Third Edition. Cr. 
Zvo, 6s. 

Parker (Gilbert). PIERRE AND HIS 
PEOPLE. Seventh Edition. Cr. Zvo. 6s. 
MRS. FALCHION. Fifth Edition. Cr. 
Zvo. 6s. 

THE TRANSLATION OF A SAVAGE. 

Foiirth Edition. Cr. Zvo. 6s. 

THE TRAIL OF THE SWORD. Illus- 
trated. Tenth Edition. Cr. Zvo. 6s. 
WHEN VALMOND CAME TO PONTIAC : 
The Story of a Lost Napoleon. Seventh 
Edition. Cr. Zvo. 

AN ADVENTURER OF THE NORTH; 
The Last Adventures of ‘ Pretty 
Pierre.’ Fifth Edition, Cr. Zvo. 6s. 
THE SEATS OF THE MIGHTY. Illas- 
trated. Nineteenth Edition. Cr. Zvo. 6s, 
THE BATTLE OF THE STRONG; A 
Romance of Two Kingdoms. Illustrated. 
Seventh Edition. Cr, Zvo. 6s. 
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the pomp Olf THE LAVILETTES. 

Third Edition, Cr. Zm. 35 . 6d. 
northern lights. Fourth Edition, 
Cr, Zvo. 6s 

THE JUDGMENT HOUSE. Thira 
Edition. Cr. Boo. 6s. 

Pasture : (Mrs. Hesirf de la). THE 
tyrant. Fourth Edition, Cr, Bvo. 6s. 
Also Fca.^. Boo. is.net. 

Pemberton (Max). THE FOOTSTEPS 
OF A THRONE. Illustrated. Fourth 
Edition, Cr. 8vo. 6s. 

I CROWN THEE KING. Illustrated. Cr. 
Bvo. 6s. 

LOVE THE HARVESTER : A Story of 
THE Shires. Illustrated. Third Edition. 
Cr. Zoo. ss. 6d. 

THE MYSTERY OF THE GREEN 
HEART. Fifth Edition. Cr.Z 7 . 10 . <zs. net. 

Perrin (Alice). THE CHARM. Fifth 
Edition. Cr. 8m. 6s. 

A iso Foaf Bm. is. net. 
the ANGLO-INDIANS. Sixth Edition. 
Cr. Z7to. 6s. 

PhiUpotts (Eden). LYING PROPHETS. 

Third Edition. Cr. Zm. 6s. 

CHILDREN OF THE MIST. Sixth 
Edition. Cr, 8m. 6s. 

THE HUMAN BOY. With a Frontispiece. 

Seventh Edition. Cr. Bvo, 6s. 

SONS OF THE MORNING. Second Edi- 
tion. Cr. Zvo. 6s. 

the river. T'orndk Edition. Cr. Bvo. 6s. 
THE AMERICAN PRISONER. Fourth 
Edition. Cr. Bvo, 6.?. 

THE PORTREEVE. Fourth Edition. Cr. 
Bvo. 6s. 

THE POACHER’S WIFE. Second Edition. 
Cr. Bvo. 6s. 

TPIE STRIKING HOURS. Second Edition. 
Cr. Bz)o. 6s. 

DEMETER’S DAUGHTER. Third Edi- 
tion. Cr. Bvo. 6s. 

THE SECRET WOMAN. Fcaf. Bvo. xs. 

' ■ net. ■ ■ 

Pickthall (Marmaduke). SAID, TliE 
FISHERMAN. Tenth Edition. Cr. Bvo. 
6s. 

Also FcaJi.Bvo. IS, net. 

‘O’ (A. T. Quiller-Coiicb). THE MAYOR 
OF TROY. Fourth Edition. Cr.Bvo, 6s. 
MERRY-GARDEN and other Stories. 
Cr. Bzjo. 6s. 

MAJOR VIGOUREUX. Third Edition. 
Cr. B7J0. 6s. 


Bid^e (W. Pett), ERB. Second Edltiofi.. 
Cr. Bvo, 6s. 

A SON OF THE STATE. Third Edition. 
Cr. Bvo. 2 ^. 6d. 

A BREAKER OF LAWS. A Few Edition. 
Cr.Bvo. 2 ^. 6d. 

MRS. GALER’S BUSINESS. Illustrated. 

Second Edition. Cr, Bvo. 6s. 

THE WICKHAMSES. Fourth Edition. 
Cr. Bvo, 6s. 

SPLENDID BROTHER. Fowth Edition. 
Cr. Bvo. 6s. 

Also Fcap. Bvo. ts. net, 

NINE TO SIX-THIRTY. Third Edition. 
Cr. Zvo. 6s. 

THANKS TO SANDERSON. Second 
Edition. Cr. Btzo. 6s. 

DEVOTED SPARKES. Second Edition. 
Cr. Zvo, 6 ^. 

THE REMINGTON SENTENCE. Third 
Edition. Cr. Zvo, 6s. 

Russell (W. Clark). MASTOR ROCKA- 
FELLAR’S VOYAGE. Illustrated. 
Fifth Edition. Cr. Ztw. y. 5d. 

Sldgwick (Mrs. Alfred). THE KINS- 
MAN. Illustrated. Third Edition. Cr. 
Zvo. 6s. 

THE LANTERN-BEARERS. Third Edh 
tion. Cr. Zvo. 6s. 

THE SEVERINS. Sixth Edition. Cr.Bvo. 
6s. 

Also Fcap, Bvo. is. net. 

ANTHEA’S GUEST. Fourth Editmu Cr. 
Bvo. 6s. 

LAMORNA. Third Edition. Cr.Bvo. 6 .?. 
BELOW STAIRS. Second EdUion. Cr. 

Bvo. 6s. 


Snaith a. C.). THE PRINCIPAL GIRL. 

Second Edition. Cr. Bvo. 6s. 

AN AFFAIR OF STATE. .Seco^id Edition. 
Cr. Bvo. 6.V. 

Somerxille (B. CB.) and Ross (Martin). 
DAN RUSSEL THE FOX. Illustrated. 
Seventh Edition. Cr. Zvo, 6s, 

Also Fcap. Zvo. is. net. 

Tburston (E. Temple), MIRAGE. Fourth 
EdUion. Cr. Zvo. 6s. 

Also Fcap. Bvo. is. net. 

Watson (H. B. Marriott). ALISE OF 
ASTRA. Third Edition. Cr, Broo. 6s. 
THE BIG FISH. Third Edition. Cr. Bvo. 



Webling (Peggy). THE STORY OF 
VIRGINIA PERFKCrr. Third Edition. 
Cr* Bvo. 6s. 

A Iso Fcap. Zvo* is. net. 
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THE SPIRIT OF MIRTH. SLxih Ediiim. 
Or. %m, 6s, 

FELIX CHRISTIE. TMrd Editimi. Cr, 
%vo. 6s, 

THE PEARL STRINGER. Third Edi- 
tion. Cr, &vot 6s. 

Westrup (Margaret) (Mrs. W. Sydney 
Stacey). TIDE MARKS. Third Edition, 
Cr, Svo. 6s. 

Weyman (Stanley), UNDER THE RED 
ROBE, Illustrated. Twenty-third Edi- 
tion, Cr.Zvo, 6s. 

AlsoFcap.Zm. xs.net, 

Whitby (Beatrice). ROSAMUND. Second 
Edition, Cr. Zvo. 6s. 

Williamson (C. N. and A. MX THE 
LIGHTNING CONDUCTOR ; The 
Strange Adventxires of a Motor Car. Illus- 
trated. Twenty-second Edition. Cr.Zvo. 6s. 
A lso Cr. Zvo, xs. net. 

THE PRINCESS PASSES: A Romance 
OF A Motor. Illustrated. Ninth Edition, 
Cr. Zvo. 6s. 

LADY BETTY ACROSS THE WATER. 
Eleventh Edition. Cr, Zvo, 6s. 

Also Fca^. Zvo. xs. net. 


THE BOTOR CHAPERON. Illustrated 
Tenth Edition. Cr, Zva. 6s. 

*A Iso Eca^. Zvo. ts, net. 

THE CAR OF DESTIiSTY. Illustrated. 
Seventh Edition. Cr. Zvo. 6i'. 

MY FRIEND THE CtlAUFFEUR. Illus- 
trated. Thirteenth Edition. Cr, Zvo. 6s 
SCARLET RUNNER. Illustrated. 
Edition. Cr.Zvo. 6s. 

SET ^ IN SILVER. Illustrated. Fifth 
Edition. Cr. Zvo. 6s. 

LORD LOVELAND DISCOVERS 
AMERICA. Second Ediiio7t. Cr. Zzjo. 6s 
THE GOLDEN SILENCE. Sixth Edition. 
Cr. Zvo. 6s. 

THE GUESTS OF HERCULES. Fourth 
Edition. Cr. Zvo. 6s. 

THE HEATHER MOON. Ffih Edition. 
Cr. Zvo. 6s. 

THE LOVE PIRATE. Illustrated, Second 
Edition. Cr. Zvo. 6s. 

THE DEMON. Fcety, Zvo. xs. net. 

Wyllarde (Dolf). THE PATHWAY OP 
THE PIONEER (Nous Autres). Sixth 
Edition. Cr. Zvo. 6s. 


Books for Boys and Girls 

Illustrated. Crown Zvo, $s. 6d, 


Getting Welt, of Dorothy, The. Mrs. 
W. K. Clifford. 

Girl of the People, A. L. T. Meade. 

Honourable Miss, The. L. T. Meade. 

Master Rockafellar’s Voyage. W. Clark 
Russell. 


Edith E. 


Only a Guard-Room Dog. 
Cuthell. 


Red Grange, The. Mrs. Molesworth. 

Syd Belton : The Boy who would not go 
to Sea. G. Manville Fenn. 

There was once a Prince. Mrs. M. E. 
Mann. 


Methuen’s Shilling Novels 

Feaf, Zvo, is. net 


Anna of the Five Towns. Arnold Bennett. 
Barbary Sheep. Robert Hichens. 

Botor Chaperon, The, C. N. and A. M. 
Williamson. 

Bov. Marie Corelli. 

Charm, The. Alice Perrin. 

Dan Russel the Fox. E. CE. Somerville 
and Martin Ross. 


Demon, The. C. N. and A. M. Williamson. 
Fire in Stubble. Baroness Orczy. 

Gate of Desert, The. John Oxenham. 
Guarded Flame, The. W. B. jSIaxwclI. 
Halo, The. Baroness von Hutten. 

Hill Rise. W. B, Maxwell. 

Jane. Marie Corelli. 
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Joseph. Frank panby, 

Ladv Betty Across the Water. C. N. 
and A. M. Williamson. 

Light Freights. W. W. Jacobs. 

Long Road, The. John Oxenham, 

Mighty Atom, The. Marie Corelli. 

Mirage. E. Temple Thurston. 

Missing Pelora, The. E. Phillips Oppen- 
heim. 

Round the Red Lamp. Sir A. Conan Doyle, 

Sa¥d, the Fisherman. Marmaduke Pick- 
than. 


Search Party, The. G. A. Binninghain. 
Secret Woman, The. Eden Phillpotts. 
Severins, The. Mrs. Alfred Sidgwick. 
Spanish Gold. G. A. Birmingham. 
Splendid Brother. W. Pett Ridge, 

Tales of Mean Streets. Arthur Morrison. 

Teresa of Watling Street. Arnold 
Bennett. 

Tyrant, The. Mrs. Henry de la Pasture. 
Dnder the Red Robe. Stanley J. Weyman. 
Virginia Perfect. Peggy Webling. 

Woman with the Fan, The. Robert 

Hichens. 


Methuen’s Seyenpenny Noyels 


FcaJ!). 8w, 

Angel, B. M. Croker. 

Broom Squire, The, S. Baring-Goukl 
By Stroke of Sword. Andrew Balfour. 
House of Whispers, The. William Le 
Queux. 

Human Boy, The. Eden Phillpotts. 

I Crown Thee King. Max Pemberton. 

Late in Life. Alice Perrin. 

Lone Fine. R. B. Townshend. 

Master of Men. R. Phillips Oppenhelm. 
Mixed Marriage, A. Mr. F. E. Penny. 


7 ^. ne^ 

Peter, a Parasite. E. Maria Albanesi. 

Pomp op the Lavilettes, The. Sir Gilbert 
Parker. 

Prince Rupert the Buccaneer. C. J. 
Cutclilfe Hyne. 

Princess Virginia, The. C. N. & A, M. 
Williamson. 

Profit and Loss. John Oxenbanu 
Red House, The. E. Nesbit. 

Sign of the Spider, The. Bertram Mitford* 
Son of the State, A. W. Pett Ridge, 
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